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t jL^alkt ^^ojuo 

.(RAdio Detection And Ranging) 


dil ^ ja ^,^Vunj ^ jJ&ll ^aUaJ jIa! jll j 

^lijjl j AxJ ^ic. 4 n in til \* ^ jjg £ 

a£jVm\ 1 j AiiAiill ^\ jua^.V1 4c.^jujj oL^jIj 


j 


AjjIj 


4*j^ 


L_al^AI c_a. 


££1 


6C_J 


L jxll j 


t^jLudllj 4 dll jjUallS Lg-x3lj>Q 
■ >^iM1 j 4 j 


jt J4A c . W^ l 1886 ^ C 5 ^ 

^AJaj^aJ Lade. Adtj djj jjAl jll <dl^j^a 
^3 ^jj^jLa ^ILxJI ^ UaU j 4 _lL-^]I x 

^5j .jIjIjII (J-oc. cIjIjjujIjujI ^jdj 1922 

C>4' (jj3 (_£J 2 ^ j' J 'J Jj' f' 1 


(JjS jIaIjII ^aJj Cl)lj|j|j]| QUjq^kJ ^aJ 1939 C 5 ^J .1937 ^-C. 3 ^ 

4-j j' Vl\l (jLuill J^Ja Jjj3 jl^l^ll ^al^Ilujljj .1944 ^tc. 3 ^ 4jjI>M 1 (jLoill j^Ja 

Ld 4 jj 2 *JI dll ^.haII j (Jjjlda-ollj jjudll (JSjuj j 4 jjjjuollj 4 L» ^ ^\\ (dilA&Vl £31 ja 

.AliAjH <_£ jd^lJ (J 4 J JJLOdlt 


4c.jjuj 43jx^iJj lg La dlxJl ^ (Jldddj (dldadlt (JLujjI £yj 4 j iaj\I Sjjill ^jjAjS UaJaLuol lili 
LLa 4 jjIjIj 1I 4 i\l 1 g*i* )a3 43 Loia]| L. )\ jua^. £)£^aj 4jli ( 4 j*>njLiLlx^a j j^£J 1 d)L^.j^oll jl juHaI 

' li& I Ajua JldU j l^JLuoj) 


jL^j^oll jLiuj) 4c. j ,juj X 4_iLajll SjdAll — 4c. jWq^all 43 Loia1I 


it^C.lijjlj IgLsLud-a j 4AjJj£j| (J4*-Jl 4jjj (JC- SdxJ fcLdjl j(aI^)1S 

6 3 J- 1 UI ^3 ^)IaI^)1I (JIajuj _ (JlJiaJl 4 ^\1 4 l>o j| j^qj 4l L<aS 

_^c-Elil jl j C_jljjJall ^3 




f — CjVL^jV) ^ujAjA 




















3*^3^ < 3 C ' 3j3“^ a ^ dddu SAjljujI^jj 4 qV'i-v ^ ^ial^)C.V Iddd 4 \ »S^C- di-^ 3 "^3^ A-lLlSj 
S3dil $.(_£^3^ ^jjjilall ^3 (j^OLdll A^d.Wnnj Ld£ 4 <^^3^ dj|^)Ua^ill ^3 (jLdlj ^jl^jUa 

.6jJa'Ol L_fllAAVIj L_Jjljill L-J^ ^jjjuJ 


Ld£ 4Adj3j J ^ a J jddl dll jjUa ^ja 4_ijL^ 3 d \\ a ~\& ^ja ^LujI^)^11 3^3^ (Jj3l ^Jj£Jl ^Vnujj 
3 ^1^)11 $<LdlxJl ^.AddujJj _4 jjVodl l Qi^Ij»\I ^jjj ^d ^^^Jl ^jjailall Jl^^lj /j 3^3^ (jS-aJ 

i La 3-^>J (_£^)dVI c_l£lj£Jl Ajuilj.ll 1 k >>jI 4_jja.^Vnuj Ld£ 4 <3^ VI jd3^l ^L^aiI jujV 


^Illl dlU. jaJ! (Jldl ajj! j ilJi^Jl oL^jLj Ajjj 3,J d)L^.jja JLuj^)I Alajujl jJ 13)3^ 3^3 lK £ 7^ (JjixJj 

Idb 4?^»JLj c V^\l <_£dd ^5^ Ajud^xddll dll>j-^l Ajjxdd ^ill (3^0^ Jdj .Add 

a C ilJl^Jl C3^ Ajuodxddll dlU. jaII Add Jjju ^jill al-^jVI <3) A^t-daV3 


(JSJj $S^Ij AjjujLuoi 3 3^’ dj|i I »J^> l^’ V] tJSjudll j ^a>j>JI ^3 jl3^)11 &3&3 c_alldjj 

^I^jI ^aulax^d Ajudij ^jI^JI ^d^Jj 4^- jl-dll ^Jl 1 g* \\ ^jIjAj 4AjjI 3^)1I djIjldVI (Jjuj^d 

dIj'N J ^.Id^aVI Ajud^Jt-Ldll djU> jA\ (JdijjoiAll J V^\l j^d Sdj3l dA^juJl i^ljl^ll 

U Olid l*il VI 4 3 I ^ ^1 3 ^ £ > < km ^ &JJ) *«3l L _1 j3 3 d jll AjuAjuo 3-1^4 J . AjujI-juj I ^4 j 3 d 3 ^^ ♦ 

_ A&Lddll L il^j] Vl-fd jl 4£^dall ^d Oalij ^.Id-aVI .4 \\ Wim^ 3^^ 3 L)^ Vd Aj^^ 3-3^ 




IfujIaljJI fiiillaJI 


:Electromagnetic Wave cjUjaII -1 

Jl^dj ^jujJalix^d Jl-^d qa (jj£JJj 4^1^^ ^3^1 ^3 A^d^lddaiAll Cj il^.^dJ L_flJ^)*J 

.jLSojVI fil-^l jA I aq \ dllljll ddLdll ^)^^d 3 Ld£ A_^.j^dll J 3^1 I aq \ 3ddlxdd 

:Cycle ^->41 -2 

.°360 die. ^Ijjj °000 (> d 

:Wavelength ^>41 Jj^ -3 

.^jjjlljdd 3 uf^ 3 ^ 3 ^ £-^ 3 W Aal-^31 ^ 5 ^ 

^ ^ dil3i Jl ^d^JjUA^ 

(X Band) 3cm 10 ^dkdd UUa.1 j cm (S Band). 

: Frequency -4 

.33^1-4 j 6^.1 3^ Adlilll ^3 Aioi jJI (Aidldll djU.djUdill jA 


^j^aJi 4iidjfr 


^l^l f y±l\ — dVi^VI a^uuaIa diL^i 
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lcm (X Band) Wave length (X) = 3.2 cm 9300 ~ 9500 MHz . 
10cm (S Band) Wave length (X) = 10 cm 2900 ~ 3100 MHz . 


■Xijol! (Js LalS Aa, j^aJI (J jla j LalS 4j| ^ i.Xf- JJjoll j A^. j^all (J jla (jjj <3^1*11 j 

^ ^ ■ .o ( _yiSail j 

:Radar Pulse -5 


djU. ^3 AjALiLaj d A daJU J£juj 4_^.^all 4> Ajjbl jll aSUoI! jr >J 

J>■jj!^ dAjCaJoll aAA ^jI^A ^Id^lLujI (j^a 1 ^11^ 4 uniU \* 

a L_sCA ^dlaj^aJ Ladle. l^_La CjLxJI 

: Pulse length ^4^11 Zj& -6 

*La^V*nnx^l 4jCajill i 4_nx^a AiUa ^ ^La^iUl 4-1 jIjj^)^jx>\Ij ^LuAiLa 4_iLa^ll SjoAll ^-A 

.|is (1.3 - 0.05) t> ^j'j 2 ^0*4' cj! jbljll ^ 

^ ^dallj Ax^al^)ll jLilk) ^Ic- 4 daJult Sjj 3 dCixllj 
_(j3l jl Jj-a 0 ^dall S^)Jj^a3 4jJad - 
_ ^)j£l jl Jj-a ]_ 2 l5 4 jJaju - 

:Pulse Repetition Frequency (PRF) ^jljUil <Jj*^I -7 


/ad^.1^1 A-ijllllI ^3 4_Luo^all d \\ >>ij ill 33c. jA 
djVCjL-a Aj^pall djljbljll ^d^lLujJj 

.Pulse/sec (4000 - 400) 

(JCjL-all ^jjSj jJxj^all ^da]| ^33 ^daiud-all ^dall Luj (Jcx-all 

, ^)J* J3*^a]| (jjfL (^dall ^3 

:Pulse Repetition Interval (PRI) Sjlail -8 

.(jilJlliLa ^jildad jLufljl AjICj (j4J 4-iltjj^^LalU 4-juolLa 4-iLaJ)]l Sjdill ^A 

IJ4J dJjbljll <^3 <jj£j j C_fll3AVI L>^ S3 jI*J 1 ^.lAx^aVI jUdLujI ^aJJ Sjjill ^j-Aj 

. |j.s 2500-250 




f y±l\ — CjVI^jVI *Luj3jA 3-iLaJl a\\ 
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;4jj)S jSiJ )j 4-ua^II] ^ j)J jjlaJ) AjbUJt 

^jjj£jlSIj 4jjI^)£Li 1I dllfi 1 x>K 1 x>K 4 j) ^IIiILujI (3^° 

,^ v jj^c. c—LujUj 1 nj <LjjI j£ill Sjllillj A >>ij ill ^jl j£ill jl ^l 

J ^ jI^jI (j^oJ Sjliall ^ Lf ^ 





f j^l — CjVI^jV) ^ujAjA .I1L4]) jddVivati 
































!eiljlaljJI plgjl 



:Pulsed Rader uus-uji jiaijji -1 


3 Luj jl i^a jl aI Jl Juu 

Cl A 'N j.aI 1 IA^ SjJj^aS d)LjaiJ 

/ \ (JAjL^AJJ L_flAgJl aL^lAj 4 UulU \m £JI 

A W # (Jill A*3l Jc, I*Uj &AjA^j ^aJJ 

/l J AxJ AjA^J ^aJJ j > 4 K iijqj (jl jIaIjII (J^AJ 

J i'‘‘A cH^a J^- < 3 * nil jl Al jll ^3 L_flA^Jl 

3 ^ 4jAaJI L^j3j.xJjuj 1 ^^Jl 4 _iiaJI & JA^I 

^aJ (j^J jIa! Jl 1^0 (J) Cll3j 

AjlIUII J 3 jJaall ^3 4 uniU i* CAU> jA\ jLiojI jjuj L_JjjCa (jj& i aA^Jt AxJ C - A iHN ^aJJ 

AjA^j 3* jIa! jll (jfiuciu ^£Jj > 4 jujULa]| 4_iiaJI Sjj^I *C<u 3 c <u«Vn JlUll ^3 c_all 4 _jIaj!)Ij 

<A\j1\ AjJafill jpUal <Jj§ sajjaII AjCafill <Jj^aj 31 L,i>j (ambiguity) cJJI J u <—a Jl a*j 

SAjjaII 4 jCaJoll dul£ 3 ) (_£ jAj V (J^LaaII ^Jc- l juojlIIa jaVI (J* ^ y jj L&Axj 3 ]-^ V]j 

(_£Aa ^Ul ^ajlaaII jIaIjII (j|3 lAA ^Jc«j . I ^JAJLjuj ^3^1 Cl A jJaJQjl 3 C ' ^al liljA^k aIjujjaII 4 jCaJolt 3 C ' 
L-flll 3^ aL> jJi djLCailll JAjla Aj^j V (Ji <■ - v>j (jjoLiill J ^jjAjj jIIa^SjS 4_jIa Jl A3 

4Ajujja1I 4 jCaJoll (j!ajC« 3* AA^liiS jIa! Jl AjuiAj 3 I ^j^a ) AxJ (J 3 I Iai _A_ljl!lll ^^3 4 4 j\ 

Axj (JjAJj m A >>ij i\l (j^ajC, 3 ^ Jj 3*3 <^3 AlIJ <jll diLCailll 4 i^aj V ^)lAl^)lli 

^Ll3 Axj J3l *C<u3 ^ja I^jLoU^I ^aJJ SA.W a ^aj3 ^jC. 4jJa±lll JSj ^ji c- lakJ Ajj^II c_fllAAVI 

(Jjli (jj _ A_ij\ilSl (jA ^ 3 ^ L)^ ^ 3 ^ ^-*4^ (jCr Aj 3 ^ V (Ji iSbJ 4uJoiiH ^jiajC. jli JIIIaII cl^fjuj 

^j^aSVI AxJl JI ^AjJjuj JllilLj 1 ^jj*iVi ASUall Jl (^A^Luj A >>ij i\l ^ajC» 

i^all (jA 4jl3 (-^UaIj AAjuojSj (j| jIa! jll (j^A] (^aSI L_flA^ll 


AaJLuj) i_is 


C1j 3jll (Jjdij J ^gjJaiill jl J»j» A 

,jjt_! 1 ^ V (_5^-aJl o.’lj* 1 AjjJafj CjI jbl J Ajj^JI j o^m ill i_al AAVI Aaj (jjjLia] 

. (jaSxll iilJjSj AjjjaJl i—sI^aVI 


Aija 


Jlill f3J| — ^VIa^jV) ^UjAjA J AaL^I J^ILaJ) 
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:Doppler Radar jjjqa jiaij -2 




^Ia^JuoAj I^juA l°> A^^^lLall L_<ilA&VI AC- ^)juJ Lai 

J »4i« <^'j (Doppler effect) AjJ jAj 

L aAg ti ^jC SAj^all 4 uniU i* A^^all AA^)J 

4-Luj^aSI 4-^.j^ll aa^j Cf* o^\) j’ aj^j Aa 
oUAL L-flA^Jl Ac.^)juj A^S^a £^a LA^)Ja L_LujIjjj 
qa c-jjjSj c V^\l jli SaL^II 4.11^. ^ia j!jI^) 1I 
(^j-a^AAc ^JtHjLj AjI^ /jl j^aklll aIL^ ^jIaI^jI 

(JSjuIj LkAjAiA V <- V^.\l Ac^}juj <jl 

tiS^sAj c V^\l (jl£ til SA^.1 j 4_1L^ ^a V] (jlla-a 

AjjI^j (jl£ lit Lai A_sA^Jl ^)judL-a (J£juoj 

C V^\l (J4J Jj^al^ll Ja^Jl ^lc ALLa jl AjA^alc 
Ac^judll AjA^j (j£-a^a]| ^)JC i^a 4jla jIaI^) 1I ^Jij^aj 
jud j Ailk^l l_aA^JI 4 d i i) l < 1 1 nx i^_ )^ a AiUa*]l 

^ SA^all djl^bt^ll ClnfLaJ u lil ^JjuoLlA J4C. 
AC^)juJ|j C. i^Jl ^)Jjuj gL^AI AjA^A (J^a ^)IaI^)]| 

c> V^La f 2 c^' (radial velocity) ^cLlAJI 

(Jlfrud^a A^^>j>a . ^A^jA jlAlj ct>Lk 

(j-aj 1 aq nj Jj^)i]| aUJj (jjAA^ill AjJ-LaJ j!aI^) 1I 
AAjdll L_J^)jJaJ A-iclx-judll Ac^judll L_jLaii^.l ^aJJ ^aJ 
4 aK’u^'I CAIa>l jll L- Uti^k 0 AjA^J ^aJJ (J4X^4 CAjIAj 

Vj .AcLud]| ^ ^La^liS UJ^ Ac»^)judll j)\ g hV 

til L^-l^j^a (j^£j Ac jjuJI c_Ajuo^ ^jl Aj^llll Aj 

ac^juJI c V^W 1 g xnjqj ^All Acr^juJI ^jta Jj^a^all ^^Jl (j^ jIaI^II til Lai 12 j13 jIaI^II 


I AaxJ ^jL^iL) Ll£ lit ^jJJJcljLjudll ^jJJC^)jaill A-Ujaull A-IcLljuISI 

_^C.IjS 1 | aJU. ^-^)iall 




^1^1 f j^]| — ljVLucjV) ^ujAjA AaL^I 
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:Continuous Wave Radar bj& iiunJI finqjiJI qh jlaljil -3 


(JSjuoj 33^dll 4-Jtc« A llx^. 4 ijouJal i» ^^ 4 _^.^a (JLuj^I S^aLuoaII A^^aII ^j 3 jl3l^)ll Jaju 

^33 li& <ja 3^.jjj i( ^ >>ij i\l ^)IjI^)1I ^3 Ia£ l lA >>iji J£juj ^aLoia 

cjl^t S-I^juj 3xj ^jjjLi3 JL^JI lik Jja ^3 (jSaj tljlj A-Luj^aII 4j^ jaII 33^)J (j^SL) (JjVI 

^Jjjtj ^IA^ILuAj A£j-C1a1I L_fll3&VI Ac-^)JUJ ^JjjLlil jl 3l^)ll l3A ^t3iCijujt ^jSaJ (.j^J tliAj ^al IS^ClA 
A aWI v Clil^l 31^11 ^3 1 x>S W^3 c Og\l AC'^judJ ) ^lill C^Ua-lLC!! ^3 ^^dll li& x ja_^1j^3 

(J^ juoJ Ac.^)judll ^JjjL} 3 cl^ ^Ja^juall (j^AL) C5^-J (jj^Jall C5^ ClAc-^joJ ^jjjLlil A-Ia^judll (Jj3 

Ac.^juJI <ja (Jsl AjujUaII Ac»^)judll (jj£dx jj V]jj Aj£^)a1I ^Ijuj gL^jI ^)l3l^)ll 4_^.jj (J' cJ^ 

A-m^Jl A^.^aII 33 jj <Jj3*j ^jj S^)aJjoia 1I 4-^.^-all ^3 jl3l^)ll ^l^VnuL c_fl3^Jl 3 xj ^LsSlj .4 

Aj 2 k jaII 33JJ 3l3jj C—U 2 ^J (Sawtooth wave) <jjuo t^l (jialkla 33 jj Cjli SjLjIj 

Aj^.jaII jbl j ^ jl 11 (3A ^^ajujJj IfrJjlgC 3io Ulc- Aaj 3 ^Jl Sjj3ll 4 j|3j 3jc* Lj3 Aaj3 ^ja LiLxk A.j n>\l 

fJ aj U>^jc.j .(frequency-modulated continuous wave radar) ^j4l Jj-^ ^ > ^4 1 

t^lllCA jl 3^J 4 jjx^ 4-Uaj A-la^J 3iC- aLuj jaII A^.^aII 33^)J ^a S3j^)aH A^.^aII Aj^jIIaj ( a Jj3 JLuaaII 

jl3l^)ll (jc- c_fl3^Jl 3 xj ^ji Cl \\ jj] d^judll ^ja j S3 j^)a1I A^.^aII ^3 4 >jV^ 1 nj 

(jl Clii^ AlLlilll C-il3AVI 3 ju ^Ul jl3l^)ll ^ja ^ jill l3A ^3^1 LuoJj _ 33j!ill ^3 ^ L ? u ^ ^J 

^-llaJjoU !il3 (Jjq ntix>ll ^ 5 ^ 1 uijMa j]* >J 33^!lll ^)JJ3U IjCaJl (Jaju a£^Via \1 c_fl(3AV( 

^jCalj]| (3^J cF' J' (jC- 4_iClj 33j!lll ^3 4-^J jVI dljlS lil Iaj 3 jjjxiMl 

J3l^) ^jl3 _ c- iJUudll (Jj^I <^3j c_fl3^Jl Ac.^)juj (^jjoLiS ACSaj V Clil jl 3l ^)ll ^ja (3A ^jl LCajl 

^ajujj ^ ill j (JC- I^C-UjjI (jjA-iH Cl)l^)jLlall ^3 6^)j£j a3^JjujJ 33jllll ^Jj3ar*ij A A-^.ja1I 

.(radio altimeters) jVI j 



— Distance — 




^lull f j^l) — CjVt^jV) *Lu.i3jA 3A4 II j^ILaII 





















iPhdSGd ArrayojjqJaJI (uqijaAll jlalj -4 



(jc» Aj^)^lail AAjl.il j c. alia,j v 
lg-J ^aJJ Aijiallj ^VnuxA l ^Ij^Al ^ 

^>W*Ujj \ ^AlliSlill C5^ .(^^-A^^Al ^IjLjudJ sAjAa^ll ^juia 

^£j 4 n» ^ A£-^)judJ LA JJj^J ^aJJ ^^Allj AjW Cj iUjI j^AI 

4_j^)^lall Ai^Sj^axAl jW J r^y ^juIaII 4_iLaC. ^aJJ 

Jaia>^Al fitjJaill ^JU±A 4 jL&c, ^aJJj bA^pj£ V Alijlj CIjUjI jA 
^)juj (j-o£jj _4 _ijj^)j£J] AiL^IaJ A^j^ajj ^IjljuAI A_ia.j3j 

phased ) ^1 ja jbl J\ Ija 

(j* 4x. JAy A (jC» *J-&• ja j(array antenna 

^ (dipole antennas) c^UjIj$JI 

diljUslI sajuj jLilkl <j!)La> (3^j Aij^laj (phases) jl^AaUj IAn ^v*Al ciAjliL 

^jI^AI aLalA ^jiSI jl ^Lx-juj ^A Z> (J^k-saaAl (j^^aj AJaJjaull CIAjjI^AI lA^)I^Jalj 

J£ju1j ^Ijljuj c^L^aj (j£^Jj ^Ijljuj (jj& ^)j£l (Jj^ ju^A ^Ac« l£ 113£ 4_j^)^iall Ai^Sj^axAl CIjLijI jA 

^aljiVuJ pj£A cijj^Aa ^al .(tracking radars) £f£ll ciAjtalj l_lujUj 13aj ajuAVI a-AL <jc- 

^1 (j£Jj A-lAAII A_l<ALxAI < _i^aAl e-tlil A_u^)aAl ClA^)jUa]| ^3 Aj^aLa A_i^)^]all Ai^3j^-^AI ClA3 ClA jl jji 

<j^ ^ ^iSl 13 a ^ju^al .djlijjjiilVI Li^. jl jj£j jjAaj c 1A ink jAI VI I^AUj CjV jla» ^ ^ II 

ji£lj U%jl^jxa CIjUjI j^AI tiL^alA A_aLaAI L-Ujuoj i**il qjjAiMI (j-<a jjj£ C5^ jA dsl 

_lA^)^Aa C* AjAili ^jJaj Aj^xj^al b^UAj c _Cljl^jlJall ^3 Ld 



Synthetic Aperture Radar 


I (iaqiJI qa jlaljJI -5 


cillij jAII ^ALj ^aL2k CIjIA CIjUjI jA A-xAIx-a CliVLij^aSJ ^AaJ C—Ua^J c_fll^AVI ^ AWn 

clAjjl j^AI 6AA (JAa ^.Uj C- Lq Ull6j _ c \i CIjVL u-saij ^joia 4 I Aa. ^JjJa ^Ijuuj ^Ac. (Jijj^aaAl 

aA£jAuAI gAa ^Ac* L_AilJl ^aJ ^3j . jaAl (^ja ^)Jjj^alJl 131 Cl)l^)jUallj ' ^ \a^, l * lar jl 
A^jaj-<Al j Ijjl^d S^oLiLcAl ^a^aAl S^)4x-k^a!l CIjIjjI^AI IJJHC. (jl ^A j laJjuoJ IAi^ AalLuA (JVLa. 

^3a l^ WqM*^ ^\ dll jUA!AA *A.Vq» ^ A^ALx^&j ^aljUl AJaJ^jA ^a^aAl jA ^aLLo ^a ji (jl (j^>aJ ^_a^AI 

(^J A^j^Jall aAA A j Au .) U ^al Aajjujl j _ l_jjjujI ^aAl ^al AalLujlj lA13^ 4 q V‘i x ^\ tjl^j (j^d CIjLijI^^AI 

Aj^jill jjj^all A_aAlx^ *.\c.\ y* 4 a\ j*^ (^^AaLLa ^Ac> CIjUjI^A l jjj ^aJJ Cilia. ClA^a^Al jJ^j^aJ 

b_il^A) jjj k 1 c ^ AWi i ^^jJa^ll A_Atc» S^jj^a <> ^Ac- J^j^aaAl A_ajJal^ll AAailLaJl 

CaUIjA Cl)l^)jUallj aAjx^xi ^1 Aaliujlj ^^Al (j-<i A_auAalj A-3 Aj (^jia^jVI ^Aajuj ^Ac» 


Alajfr.(» 


^l^l f j^]| — CjVL^AVI ^ujAjA AiLaJ) j^IvaM 
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^3 A^< jja Clll jblj SAo ^Ia^ILujI jA VAjj i cAjIjjLL1I &AA ^1 Z> l^Jt-Aaj L-iILlII ^3 l- ^^H 

Akl j c V^\l (jj3 cilj^IllL jj» ^ ^jIj^j jIa! j ^JaVi Sa^.1 j S jjUa ^jij 4 qjqVI ^ Ia jAj j^JI 

^"O^L Sjjk-sa ^Ic* (Jj k ^^H ^aJJ jjA*all aAA A_^JLla AiOj j^Jl ^3 4ol^A.^ j£Lil jA 4 qnM u jjj^^a 

^3j Aju jc. jIxjuIIjujVI^ t^l V L-alknlaJ ^3 Cl)l jIa! jll jA ^ Jill lAA ^aAzaJjuoJ _£■ jjJajll aJIc. 

_ Aj j£juix1I lAjLjuOaII j c_fllAAVI jJjj^aJ 



:Tracking Radar pluAii jiaij -6 




jIa! jll ^aj3J (Jl CjlkllLall jAa*J L- lllaJJ 
^aJJ jl AxJ c^Ij^Ha!! C—flA^Jl ^jTlj 
jIaIj jl jIa! jll ja3j Jj 3 jA Ail juU^I 
jc- jIa! jll ^1 jA L_fl3jJJ L-U^> jaJ 
LiLiJ l Q.^tl J^J 4 ^ J^v Jj ^aJJj u'jj 4' 
^aJJ Li Lllc-j _ jIjaLujL AllSj^. £j\jjj 
A_uLuj Ajl^.1 j AjAxjj ~ l 1 a *<1 ^Ia^IujI 

c> C5^ gL' 

Li jj£Ij .(3^3^ L-flA^ll AjuLa 

<■** it qjjLMl ^3 4 ^ Lf y 1 £>AA JLi -aAaLjujj 
^JLiill ^aUai JaJ j ^aJJ Clll^ Ajj£juUl1I 
l **n n ^ jl jjill jaL-^aj -<^M l ^LLjj 


Laj A_il! AAJjJaJ I^aIaaI j^- ^ l^_i^jj 
aLjII ^^lo JaijJall V] ^AiaJl 


^liAll AaIojI ^3 A a)ViVI aAA ^aAVntnj i ^jLlj (J^Aoi cilli ^aJJ jl l_LujLa1I <Aj3j 1I ^3 jLlI (j^iLlaV 
^ ^IaS f A^L jjJj _LAjjC'J ^LJjljj^all SaI >^>a\ 1 A alViV I (JAaII SjJj^a3 ^LJjljj^allj ^Jj^Jl 




^lill f j^J) — ljVL-^jVI ^ujAjA A\ \a\\ 


9 



























■ aj J uJilAA^U A iIaC. ^ji ^aLlaill lAA A^j ^jt _ d)l ^)j\Jall Ja^jA *L&jaJ) 

a) AkjjujU j AjI jIa! j aL a] 5 J£ju1a1I c>aa cl^j 4 *jTij ^Lillj c—aIaaVI a^.V jbljll c_flLau£l 

fJ L jja.j 5JUJI e jA ^ ^jL jSlj track-while-scan (TWS) i -^A' £* 

<jl ^nlL ^Vi\l A a)ViV cJ jLi] JLojj] 4_i£aj^ ajlSIi 41 tjljAVI <ja AAc. (jC- CIjIajIxa ^jjJ^kjj 
4aC jLjI j£j AjIjIaIj ^AkluL Lja-jl <Kj^a]| gAA (ji ^j^aJ j _(,_alAAI aAA 

^ui4l aJLc. jL ciiljbljJI jjVl e^A jj^jjj .(phased array antenna) 

CjI jbl jJI US ^bl j4' ?jik V (electronic scanning) Vjj^) 

AjljIUI l^jJaxj j ^_ui4J l f> i a«J ~ » jj-j ^-1» ui J>} jiiSI (_JSjJiu] ^jl j^JI A^,ajj bijlUalj 4]^S 



CROSSING 

TARGET 

— 


TRACKING AND 
GUIDANCE BEAM 


TAIL CHASE 
TO INTERCEPT 




f — ljVLu^jV) *LujAaA AaLa]) j^ILaJ) 
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ilAknlajll a^A <j-a jjj£ 1 g Jjj) ^ j l^J ji^>x V ClilknlaJ ^k CIjIjI^ 1^)11 ^lagx jjj 

4_^4^ 4-^.!}La]| 4 xilVll La£ 1 g \aC> ^atj JLudl Lg-lS d)ljl jl^ll JlaxJ (jj Jj L^jIjI ^jJjud^J 

;<^Aj A-LoUJj ^Ig^a <jujI 4 qL'v js\\ l "\\kuLUll d)l jl jl^ll ^Ig^a Jjuaaiij j 

.(surveillance) - 
.(tracking) £ 4 ^' - 
.(radar imaging) c$ j'^'- 
.(ground pentration) 4^^ ^ j^' ci' j^' - 

CIjIjJjjII VU ^ Cljjlijj C—U^. d)ljl^l jll <^a IgJ V Jjl (jjjWi <J£ J 

1^-jLaJ) ^JlUllj l,4A^ d)l^)LaiVt 4-^JLx^a CIjLijI^JI *La, W‘Ln^all 

.CJjV jjjXaj CIjIjV jJI ^-a S^c- (j4J ^-jIjjj 




a-^LoiaIi cj jiii ^a ^)iji^)ii LcIa^UjujI (jj 

ClulS lg-C.1 L 

^k ^joUJ^)1I ^k\^\ ^A A-iJ^pJl ClA 'nLiL^.VI 
_ (jVI *Cilc< _$A (_£ill 

V ^gk Aj^)£judx]| 4^JajVl ^k j|j|^)ll A^klLujJ 

aJL (J^j Jj\\ (ilL Ifc* J^l jll ^4^ £ jl JJJJ l$J 

jl jjjS Ia^IaIxj La! 4ju^all jtLaVI CliLLa ^Illl 

^jj ^4^1 Jl Axj (JjjjSj ,^11 till} (jjj 

.ciljUJI c^ULJ jbuVl aL£L 


L jA A^alajVI ^-9 ^)|j|^)ll ^al^a (jj 

Cl)l^)jUall£ j,4xll Aj^)£judxll c_aI^aVI £$1 J 

CljXaU.j lgX»l^J! <* j A-iJ^pJl 

4_ij^)^J) c3^.j3^~9 (jijuoll j CljU^al jjlII j Cl)l^)jLlall 

C_ij|iaj 4_l^.Jj ^a C5^ "LajL^I A^a^all La! ^I^Vt (^ 5 ^-J ^1*^1 J CIjIjIjJI J 




^jl!llt f j^l) — ljVLu^jV) ^uuiiA a\\ 
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L_flA^J( ( %Ji ja AjA^A ^ja cAIIAj 4_ill_c» AAAj L^HjL^a) j (J£juA jA*_l! C-AIaa! AjJa CALAjaIIj AaII 

4-^^l Wq \\\ C1)IjIaI^)J 4_Lo^g]| A j x nj3*il \it <> V^\l fi^-LCa] (^ja ji 

^ilA-ajl ^ 4 A^Vni^ll CAIJaI jit ^Aa ^-AJUJ _£> ^cJjl 4_i^ jAj ^j9j 3 C aAgJt <jC. AjoiSjlIaII 

^AaII Sja j^a9 £tJjl^J^all j!La(J^j lxiilJ CAl jAaS^juoC- CAl^jUall SaI jCa^lt 
.^A-all SAjar \ jj^all ^9 CAl jlAajlj^ll C_flVI j ^AaII JajuojAxi jj^all ^9 jIIa^LS 4ALa j 


■2L11S1I 


i^)ll CALqI AklLujV I 1 g uj 6^^)^judx]| JLa^ll ^ SAAxlLaj 4 jljujIj CALqI AAAjujI jIaI^)11 

bC 5 ^I/aII -1 

.'gAjjAal! -2 

iM , >.a\l ^ajl _2 

-4 

.^iAl (_>ulja -5 

j joj ^ < ^ a 4ii -6 




! ui^nJI pldall -I 


-iT 


iSjJjS ClAiLud^ ^ja 1 g*IllJ 44 _jjj£a 1I jAaJl CAl jjUa i Wli^ ^-ilaluA ^A^ll 4_LjIa CAt j(a( j ^ ilWn 
£Ua1I ^Ioj ^Jaa^a ^)IaI^) 1I CAt (j-a 4 jljujIj CliKjA JSjuAj _Ia^ I^)£Lia IjIAj] ^JaaA Clij'N j 

<ufLj^Vl S>w^\I caLV jll g^.^Vi ^gAll iAj*JI jIajVI <£^5 ^a caI£iuA3I &aa ^jAI j .aAiL 

_4_ilL<uudll ^LuA ^)1C« 4_j^)IaI^) A 30 (J -0 illlilj cjL<uudll ^ja AjAa (Ai£j 

aA a*\W jIaI jib S CAl^)jUa t4_ijJajVt CAt AiLCaVL 6 (jIaL oAc. aAsJLuAj 

/jl JJ^>^ 4 i>>q^ 1^]) jAjlII CAIsaIs AjA^A cJj)^^ A\ jIaI jll ^ j jaiLud ^ j _ Cl AC. I jlaII ^ 

_4_JjCa^)VI jIaIjII Ac»Ij9 L_)^JI 1 ^ 




qjUs.ll pliall -ci 


I^jI Vi ^AjaIjlaII cij|^)jLlall i^ja J+A JajVI A^a^iIuiaII Allll aJjL^g 4-3^)IaI^) a ^^d 

^j 4-C.^joiJ jjJflj l^j] c ,% n^k ^<ill t» 6jC9 CAIa CIjI jIaIj ^illaJJ 

^UaII 4 J < :j .Vl SA^klJI CALVjil l^Jjjla ^jA\ 4ujuUJ^) 1I <£djudllj _CAtjjlJail ^ CAlc-lijjl 




f — CjVI^jVI ^ujaIa AaL^I 
























^a qa JS ^a xjHa la^Jj 4AjdjuJLiil ^lj^)1 jx^W ^)5LiaH IS"^‘J^' A ‘^ 3 " 

aja^j cIjUjIiaII aa& Ajjlal^ll djla^jll ^-iLlujjj .IjHiiJl ^ Jai^ilaj 4 a^lia^* <Jjjj 41£jaV» 

■ f^,800 C5 ^“ aJjjJoII ^Lj^)l jx^a\l 


IqjuliajJI ojiiljAll -j 
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^>1 lJjIa^S ^1 t^llaSj tl^jLjjjj 4 ie.1 1 1 ^Juol2^\ l ajuo£J S^aall Aiijla djl^tatj ^ta^ILujt Jajuu 
^U aJ ^ajuoj a£jjuo laj£j S,W*ia\1 CIAj^ j\\ ^jaTuh*i la^Jj <^a A^jjJsja 

dj\ juIIa 4 ^laall ^L2aj] dA juHa dj^la (jAjJaJJj _^jLjaalt AI^/LaIIj C_Luo£Jl 

c_ilAkV! cIjIIa! Ajajj A^al^A 20,000 laA (jAjjjj Cy* ^al ja (j^ 


jUal AjjA aja^j Cl)Ual^)All &aA <ja Saji jll djULnll ac-Ldj .((J^ajVl JJJ^ <Jr^) 

tU ^ *\ \ ^. vsn Jll ^^LkLa.VI 



Jal^) ^ j In' 1 x joJ^ i L-J^^ 11 Jja L&.W**n djl al AxIIxjjV I lS_^ CIjIa^Ll^II ^xa'S.I ^)lal^)ll ^>W*UjjJ 

4_j^)£judx]| djLilall (j4JJj 4(^a^)bU A Jajl^k ^cllb (jl S^jUall ^a <Jja^ a\1 JojI^^JI ^juj^) 

^jC- 4 ^ ^ CIjIa^Lla ^ 1c- J 


Ija 


ll CjI jbl jll (^JA ^ J JflL \ X XL Jj _Cj|j4^all J 

.JpUaVI c_)jL^j c-Uj) IgJLijI jj^a <jal^)AJ 4_lja] A-ikjjL^ll 


!uianJI juUi “. 
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JliaJI (Jaajuj <^4x3 .Aj^£juo3lSI Cj|jj^aa]| s-lal <ja aSUill ^AaII Idle- Jal^ll ^a.W*u.uJ 

l a£ ^ j^L^all $.lai ^j£j 1 ala aja^. ^ j^)L^a ^jl jJa 4aaj ^yVn ^jl ^aAll ^jjoLa cLj ijbij^ 

_Ua^JI aja^j ^Ic. ^aIxoaII ac-Lou ^jl ^ialt djULnl (j^A^a 4^a jIa 




!(ialuiUI jIjjj utd p^ajJI -q 


( 


^Vnj B l^a^Uaj j 4 _^LujVI ^1 (jA aja*JI a_i^. j!ll ^aVn^n C-li^j 4<aaj c_ilaAV( ^•^4 jlal^ll ^jWnnj 
^tjJ^x^all i( jLuJIj djULall ^Ic- Aj^jaI! d^I^ jI jail Sal x^oaH A_ixaaAll ^a ^)lal^)ll 




f — CjVI^jV) ^ujaIa ajL^t 



































JjlCjL S^jJaII ^jl 43LCal ^ A y I (J^JaVI Col^3 ^jJat^A (jAj dj^jULall (^ja A^UoIaH 

(jp^ J> J^l (jp^ <*—fllCA^I ^-Ic- 4-9 Cj jAjii]| ^.lall 3*Vix>n tlj^l^l^) 4_g_^.jA 




V 4^a£a Sl^l ^)|j|^)ll u^al dl 
C 33 Aj^^JI ^3 l^jCr ^Cc* 


J 


ilktll 


4^1 


^jaj) 


(J^UlLujI ^3 Cl)l^)jlla]| ^ dlcSj 
j!)Lk <ja aJIc. S$.li£j CIjI JJaAll 
A^a^lSlI dll JjLlall S^ljJ 

Cljjl J^. I^A C^Jl lillcSj S J^UlaII J 

ji j^Jl ^3 IAjJjuj s-UjI CIjI jjUall 
l^Ja^jA^ 1 ^ n a! 

4^^^j ^S^lJl 4 a IVil ^3 A.^Vinnj 

4jja*jj (jiall jjju l^Ja*j CjIjIJ jll <ilia^ ^Ijjl (Air traffic control (ATC) j^' 

CjI jlIx&lt <jJJ l^jljJa p-l-jj) UjLSJj j^Jl A^CaII Cl)l^)jUa]| <S^p> £JJj] tillij (^Ca]| jj -^ 
jLuaa 3jC^j <j^aj j _ jl^1 ^)ll 4 _jujLuj ^1c« 4 m^<a JaliLlS CIjI^) jUall ^jC» ^juoSjlIaII CIjL^. j^ill 3*Vi Clij'N 
c. ib^aJ Jj^aJ C3 S^)jl3 ^jAjCa AjudLudll ^lc« -^t^l &CA ClAS^a* AjljIHa J^id S^)jlJa J£J (jl^jJalt 


Cl )\ jujLuj j!)id ^ja <L^3l ^)a 1I ^ I ^)JI <^3 (j jCa.1 jIIaII (j^j3l ^Jl (*j3JJ . ^)JA^li£ (JJjLoj ^1 lA ^)Ja3 

cIjI ^LoiaII L-LuCi jUlkt J!)id (jA S^pUlaIIj <A^Lall djI^jUall ^aILoiaII (J3d]| a_ i^jilj c!jIjIjI^) 1I 
^jjailall 4Jla> ^3 Ja^J^Jl CiC- (jj^jl Jail SCC-Luia l g 1*»j l^C-^tsI (^jaJ AjC^Jj djI^jUall 

Secondary)) ls j-^ ajSI^aII sIajoiaII djljbljll ^ja ajjc^J ^1 U (jS^j 
^ JuiljL CjVU^jI ^Uij J&L 0 jjlLlI ajja ^jJc. <_aj *jj J (Surveillance Radar (SSR 

<aj!>UI ccIajLlaIL jILaII (transponder) n>L aaII SjjUall 4,1 a ^1\ jl^. 

^^ s^&Uajj ((Precision approach radar (PAR) c3^^' v 1 ' j^' jbl j ^jijj .SjjUJI j& 

^3 i 4jjjuJI (Jt4-k-iaL^. ^jlI oaH ^^)Aa C- ^jaI (JSjCj Cl)l^)jlJall 4-^3 |^)a1I 

C2c»j ^jl^ilall ^.UjI ^)Lilall CC-LolJ CIjI j|^ 1 ^)ll ^ja 4-all^A AjjC^JI Cl)l^)jUall ^har a 

£-UuJ (radar altimeter) ^IsjjVI o«Ij^ J^l j J1U Jaj^Jlj 

LCaJi Cl)l^)jUall ^3 C2c» 4j^aLkj (JJJ-JjljCaua ^Jajuo d^pUall 

^jl ilall SCc-Luoa] S^)jLlall ^)Luoa ^3 4j^^JI (Jt^^.Vt 43 ^)Jla 1 S^jLlalt 4 ^cC3a ^3 ^jCajll 

.Ja j^-lt Sic* 4-JjujUaII CIjI jt jilt iLklllj 4\n>ilt JI j^-VI <. # 11 V 1 




^l^l f JaJ) — CjVL^V) 4 ^uuAjA ^iL)Jl j^IvaII 
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L iSd^A £jujI J (jUaJ ^Ic. jl 

JoLill cIj^LsIj^ ^jiudll ^I^j) 
AjA^IlJ j|j|^)ll ^aj9J C—U^> Cjl^pUaJl C!j!)IaL^.j 
c£lli£j Q* a ^) c ' ( 3 ^ c5 I cjSU 

S JJ* x^ll jJ^Jl J £^Jal jjuoII (j£Lal AaAaC 
^Ull A-iaJliH JbaJl J j 

£^Ija 1I ^9j ,^-J 1 g JWj Iaa ISj^Ja 

^ v w*ij ^jijoill j j^j < L ^ jbljll ^Vn .n 


^Jalll tillij ^IIiaIIj 4 &Lia 1I Ub^u 


A >✓*>*! <jj ^LiiaII (JA 

y a jjj£j L- '* j^a) Aj^pall 4 Oi ^11 dlljlclj 


tAlli£j LnjaiJ 4_Ll9 djlc-lijjLj *IaJI ^Jajudl lij^a!iL<i L V^\l L- IJUjaJ Aj^^JI A^^IaII ^9 ^All <-^4 

^I.^Vnul ^ajj Ia Sctc-j .(^jAajVI jj£ll <. ^ ijujaJ j|^ l^>ll ^Jaj (jO U^JjAl J ICjj l Ogll ^jli 

Jj9 AjL^^aII j^aui^t Jill! tAllij Jj^j&bii^ A^.Ij J^4 l a-UjA 4 l>>q-v1a AjIa^JA CIjI 

c * ijujaJ j3a^1j£ AjUII AjIjI ^1^)11 ^Aa ^j^aSl JjL^jj Vj .A-^Jajudl AA^^^Ia An n ^llllj s-IaII 

.l^JJjj (_£Aa Scljjl A-illc. ^I^jI £jCaj ^ S^tc-j U^£i Ia£ JJ^J 



Igj j^lillj (Jl j^\ aAjx-a Ajj^JI ^L^ajVl ^)jljA ^ (Jj1aLx.1I Scc-Laa! AjI jIaI jll ^Ak 


AjoU 


<._oV^A. .a \ j_u-satc«Vlj <*_iL^al j3t11 j ^ jljllj jl L->I j jjit.ll Aj^j (jc. <._<Lud£llj dj|^|j|^]| ^a^-5 ( ^- 

^^a^l^lLuolj A_J^^JI I Jl 7^ A CIAjoj^joj l-^-l -^3jl 1 ^ C» I 

l^jlc-lijjl j £ jJaAi ^)-<i A-Ia^j Iaj ^jjjlSI AiljS Cl n^k <ja ^^Jl aJU. (jc. CljlA^LtAll (jA ^4^ 

AjA^lJ jl*^1^)11 Ajjxa ^I^jI ^NUinj j£J|j ^jlla^VI J^JaA A^Ij£ (AllcSj Ia^)Jjuj fiL^jl j 
L-UjjUjJ C ,% n^k ^ >>ij l\l ^^lll (^Jjjilall Clil jbl J ^A^JjujJ j a\I J^Jl ClAiJa ^ ^lj^)ll fiL^jl j A£»^)juj 

IA£.^)juj AjAiA (j^AJj JIa^)1Ij ^j£llj ^jll^yij ^ J4x^l 5il3S ^a LlJ^la SAj^)a 1I AjJa±lll SAjuj 
^jajAsj J^juaJ (jjjilall jl j| j A_llo JaxJ (^ ill J^ Jill J J^l ^aJJ (jl L_1^Jj _ ^)L^4^ ^al AklLuolj 

J^la AaIIju SA1^)a 1I AjAailll SAjuj ^jV ^ij Jj^iAI ^jjj!)Ij ^11 Aj^^Ij Ia jAj (J4*a <_£Aa 

A-^.^aII AjI^)C 9 ^ jl^)lLj _ ^cJlill ^Ja9j ^^11 CLjLi^j ^IxaII Clil^laS ^^1 £a Aj^)liAllj aAjuj^)a 1I A-^. j-^ll 
^aII ^AaIIj ^)|j|^)ll L-jjuo^ (J^ia^-j -lal^j AjIa ^jj^ilall Clj|^)|j|^) ^9 A_Luj^)a1I 


J j x ^a^ll (image processing) jy ^I aa^J AI 3 A 2 JI ^^Akll J4 j 


^j^aJi Aija .? 


^lull f JaJ) — ljVLu^VI ^ujAjA AiLxll 
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LkAa J) y V ^AaII Llljt__) ^jl^allj dll JJo-all ^‘vn^j i ^jjailall aJL^J AjLiS^ C5^ 

AjjujLiaII ^AL^aill $.UaC.| j J CAl jjOall ^LuojV (AIIAj Ai^)x-a] AjLall 

b Ia$.I^^-I AiC. (jL^)llj ^jJ^Lllal] 





>AkjjujJ 


w 


Aj£,\ U^i\ 1 AjjX^XhH f- 

CALlj£^a <j^a A_ilc.Laj ^Jajuj <LujI^)A] CAl^)jUa]|j 

4 uniU \* ^ cl A jJaju Cj^ aIIAj 

(jC. S Alkali djLCailll Jalilll ^aJ (J^J 4 m x> CAIaA^)Aj 
CAL^JL t^a ^AkluL l g liLaAj ^Jajua 

_ A-^^joiaaII AaIoIaH <jC. 4_1a 3^)]| d)l^)LulVI 

(jC. A^ag.^a CALajla^a ^11 x nV aAA ^aAklAuAj 

^)l ^1^)11 ^Ixjo) <j-a ^aJ ^llll Ajt-jjJa 

AjjAa^)VI (jjjJ^LCalJl Ajt-iila CALajla^all aAA £}*J 
(Jjj^al^allj ClAjUillj CALLlII ^ ^Jj l ^11 j3|^)C. j 

A-ikLLall L-flj^lallj A_iC.|^)^]| CAliVlj A£.j^)^all 
CA|jjj]|j djULCaUill j jjj^aleVlj A-ilnll j 

4 qVI'v ^ ^|^j| A^.jJj _ ^Jj^ln]|^ A_i3^^JI sLiaII^ AjjAx^all 

La Lille.^ U jLu^IjJ d^all djLaj^lx-<a]l ^ ^Ic. I^-IAj t g a j a *«^Vi ^jj A*_J ^jC. ^jLljujJjuj'VI CA »jMj C> 

CAIaAjj ^al A^AjujI (. j\Wn (^^pajVI CAljjJ <jC* CAaollj jlcljll ^ ^A^ILaa!! C^jAll jlcLa ^^Ic. (CA AaAxj 





f — caVLu^jV! ^ujaIa A1L4]) 
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L- lllaPP UlAJ ^Ac. l£J^)P3] cillPj P^lj (J^ L& 

m (^ya^$\ (jjjJ^LCalJ 4_iltc. J)JJ^ S^)P3 (Jjj^a^U ^)f^} (J-a ^AcJ CljPlPP^ 4_i3l^)C.^i]a 


Infljjjq jqjAll fiejjii uu 


-6 ? 



djtc-Luj ^.Ijj) cJ ^)Lu>la11 j 


(J^PpAajJ ^)|p|^)ll JjPlI J ^3 A-la^)judll ^P^lLujj 
^ic- CLApS^a!! 4x«^)juJ (J-A P^lUlIj ^-C'^judll (jjj|j3 
^jAViunj _4 ^aIjl]| 

Cl )\ j^^aII C Wli^ <Ja^)judll jMj 

Clil^l-jajVi CjLJJ ^j .^370 P*-J C)^ 

k£J* Ajjbljlt 

jbl j Jiill ^,-ilaj-A ^Pl jjfL j^aII (_>axj C5^J 
^Ac. PpP^P ^Ac. ^ACoLaiJ 

)l^)Lulj ciAa^IxaII &p& _ ^Ujujjj^)1I ^^l^judll 

^jjjilall jl ^»L^.P^M 




^3 (jJa jbU (j jLkll jl Pi jl\ aP^CLujP 
U^ j\ j-isJl ^ Jx^a^. V CIjUpjlLp 

Aj^)^s d)Llilall tiLuuoj (3^ 4-2 ^)*-aJ 

£jCa^^ L-buJ ^^)I1 ^ 4_J^)P^ 

4 \ 1 L 

<j*_illall JjLllI j C_flj)^\l 
(Jjjppll jUj <P3gLiaII l auXj 
^\_uj_i]| l ** 4 q ^j,\ 1 a ^c^ILujj^ . jlillj 
oLaII ciAjIj^ ^ cipLj^joull c W^\ 

Aj^LaII Pi jaII 4j3|^a1 AojI^^ £jCajj 
^j^P ^SIja C_Lua£j 4-i^Jajudll oLiaII ^3 
^4CLAj^jouII £31ja PjP^jj (Cpj^ <JpaI^>Jj ^pjSPaII P j3j]| ClAjljp* £31 ja PjP^jj Cljljliill 

PjP^Jj L Q ^J (JaL^PJ A-llLuJ^pAl djIjlilkVI (Ja*A 4jjPa]I 4 jujPI^]| <Jl^A ^3 ^P^JjujJj 

4jPjP^JI ^^)L^a1Ij dLiaII l_ujIj) JLa 4_j^3Aa1I 4^aLxJI c_L^a^)ll djlc-l jill 


Corrected surface 
Water table 




f — CjVI^pV) ^ujPpA PjL^I 
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£31 ja jIj^I (Jla^a gJ ^ ikll a jgJj .AjSjI^JI j 4 jjIJ^ j£]| Cl^ jq£]| tillcSj AjjLuj^pJl j 4 j^j n^i j 

^3 ^a, W*nn i 4j^) 3VI ^ 4_iaJajud]| t £3l^aj 4 j^3Aa1I A ) Oar x>\l s-LiClVI 

i cjCzCaII j ^JlM ^jc. l Qi^\l j ^alc. J£jCu ^UlIVI l) i ajuo£J a It cl A 3-nlajH 



aJLxJI Sjcall CjIc CjI jlcl^ll (j^aAklLous ‘.a CjLujI jell ^1 s-I^^V jlcl^ll ^lc» aCIxj 

4jI A^. tlAjAui (Jj^3 La3 ^S]_00 L> j,LAj ^^' ^IjlCoI i LiLl 1I ^^Jl Cl A Alla f-t 

^jjIHaII $. 1^I CjI ^-AxCl 1 ^jLj^)^-S 4jj^ Cix> CjLajjud^ Ij^£^ $. 1CjiIjj^^ i 

6 4j^jC|^)1I CIjU. jaJI (jJaxJ ^jjoSjlj ^j^jVI SLajuiaII AaIoIaH ^3 Aj^aL^j l iLt It Cl A jjJa ^3 

S-LalaJl 4 j^)IcI^) 1I CjlAbLauJl Cc-LujJj ^)lcl^)ll <Llaljuj^j 1 g'nJ^p 4 'nj 11 (j£^aJj 

Ajjbljll CjI Ablest (jjjjj .^1 CjI jUlSI ^1 ji j tLlaJI CjUfL Sjl jak 4jkjc aa^j 

.ClASjVl (JS ^3 djlc-lijjVI *>Ab JlLa ^gic. £-Ijj]| CjLa ^Aa UAjI 

CjlAbLauJl (j^SAall ^A^ILujI C33 ^^^judAjullI Jalll AjujI^C ^3 I^jj£ ^)lcl^}ll 4 n<n ^juJj 

£-j|jJ ^)j£l (J- 0 4jjlcl^]| s-lA^aVI 1 j»L a£ 4jjjS]| 4-^lj^Jlj (JjiajuIIIj AjjIct^Jt 

6L_fllAbVI &Ab djlsLud^a j^jC- AjIjlU 4jLi3C CjLujIj3 4j^)IcI^) 1I AbLauJl &CA ClllaC»l C^S j c- 

L_jS^S ( JC- j 6^a 31I 4 \ JjjHall i L_!jIcaV 1 fiCA ^)IC3>a Cl ll AJ L<i£ 

(jl jlkl ^3 I j^k *i 1 ^ kkrt\ 4jVqMLj tl^-aJajuo i^a 4_jjjC(^)1I Cj iLa.^<iSl Jj^uoUJ cillcj ^^lj^iII 

> 4jaJajuj Z> Aj^jbU AJjLoa]| ^Al^Jall j SAjCxJI (JlJLaJl IL_iS^£j 4]aj ^*W 4q n^\l 

ACIju Cl ^LCaJl jbl J\ _ ^)^-l Cllaj ^jjCa^A C 5 ^J “ ^Luol jC CjCLiLujI c^11c£ 

I Aik SjJxj^all ^| jjVI jl 6 j^.l^ll jjjJall ^CL<C J^jia L- \§x'\\ jlcl^)ll ^ic. ^jljJ^Jl ^IaIc. 
JaJa^lJj 64j^pkjll ^IjikVI Cj^aj ^3 SAiLo Cl)L<i^Lt^ll dCA cJ^J .£ 5 -^-^ iJ* ^jAtllj ^llSl 

_^Jaljudll (jc> dAiJtjll laiill 





f — CjVI^jV) ^ujAjA m\a\\ j^oILaI] 
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6 j)^^k\l j ,^-^.jldSI $.ldaall ^k 
g-A dU$dl od> Jd ^-2 JjVl 

j) AJ^aIa 4 jj\ A^£^)a (J^Llal 

.(j-ajVl Jj^ ^)ld AJjAIa ^JC- 
A^$dl (jk 


l^yA UAUd ^yUaVl S-l-ijl <^2 Adlda^ll 
S^-dj 4A_idajVt dl j|j|^)ll ^C-ljS 

A£^p> £_ml 4^ j±\ Ajjdlj 

Qnd Jl ^kljj 4 A A'N^k j jliJ JS2 o! jbl jll ^ J IaJAa l^J jd,4 jj2j _Aj£jaH 

Ia jld ^ja A^S^aII JpUal ^dl \ g \>* d adaj AjLlIaH ^ljjI dl£^p*A (Jjxjujj d2 j dlddlt 

■ cr^J] (J^a jVI Jj^ 


^LSJ 4.3a^lA ^)l,4l^) ^}dl L - ^(_£i j! ^A^ll ^Hajuj 11 4 d\ >.^di 4 nt i>di dld^dl lIa^J? 

A^^juj ^jhn ^a dLd^Lt^ll 6^A *ldj . 1 g 3a^jA JAxaj £2ja (j^2 Adlda^ll Aj£^)a]| ^lij^)l 

l^jli Adlo A^^yudJ A^^jaII <Jj 3^ AJd 4 j] il ^x^all A^^dllj laJ^J Clii^J 4A4 £ja 1I dKj^^ 
jUU^^n vInuhi dli A^Ld) _ (^ja I dl^Jjdjuj l^jLs 4 ^)4 jS f- laJU dllj)j I jl j 4 * ladii a jj 

Jdl^)dll d^Luo 4<J14 a1I Jjajuo (^*2 _AdLdall Aj£^)a1] Aja^I £2|ja d wM j|j|^)ll (jl^ildl 

4jjda d^ldld lfrj3 (jfL Jajjg 11 ddLuaA jtdd ^Ic- Sdlidl dbVjll ^IaIc- AjjIjI^I 

_Aj^)d]| ^I^jI Aj£^)a c ffi* *dd 

AWj d-1^ 4 jl ^1^)11 S jg ^ ^tdduj Adi dB A-^S^aj Adi dill A^S^jdl ^Ldlll A.a^.a L- lllaJJ 

4** itjlnar a\ 1 ^j^A^Vntij Ia.4xjj 4^)|j|^)ll A-laLuj^J ^^)dVI AjS^jdl (JjVI AjS^aII ^2 ^.Ldall 

^ladVI SjjUaj ^jSdl jJj ^d£^)A Ax-^juj laJjJa] AjjIjI^jII 




f j^]( — dVddV) A^uudA did) j^lddt 
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jlaljJJ rum Lull) I ciLiqJ^JsJI 


(jC- i A-Ljjudll 1 g A^Nh/i CIjU j£^ 3 Jj| L-jjuo^ CIjU j^ (jjljjj 

^uJall Cl)l^. j La) b ^>^18 (JJJJ ^ Ajj^II Cl)l jLljudll 

d)l^.^ll (J^* )\j 4_lbl iJ****^ tS.^jarj\l <_£^kVt "LujIjJ ^^JjoiaII 

.^300 J! ^ 


;^a ^LudaVI 6 ^Aj il^Loial ^3 a^jLuIIa ^^3 ^s Aj^)IjI^) 1I clAjj^ll ^yA ^c.^}]| ^loj 

.l-jIA^II -1 

-2 

B (JjaJ^>Al -3 

(JLujjVI -4 

.jUMIj 

-5 

_ (Jj9 Ujj^H -0 

/ajLiVI 0^1*^ -7 

.o ^-8 

I/Wjiu. | | .cij^ll -9 


y? 



J Uk-'jJL.y-W. 


Q-O 

j« *■ * Cij* 




□ 


!ei a j jjJ I -1 


Ax. ^ J^X. JJjp ^-jjuXaJl .lijp J-lsx _ Clulj JJjoj A , Ua-i. < ^ oj dll j ojLil ^cjjj j' ^ ^ 

. jbljll 




f — CjVI^jV) *LujAjA .liLA) j^/Viva^t 
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CjULCj ^CIaj .Ac-^juJ 4 \i^>Q^ Jjuj^aII i^jJaiUl jl ^1^)11 ^9 

^)l^l^)l . j)\^jxiluXj <Luj^a1I 4_^.j^ 1I AAjjill (jjxu>n ^)t^(^) ,6jjx^ a_ 

jLj^ 


IJiUJAll 


-3 ( 


.SjAall aJIc- SjLail ^ljjjj ^A >>1^1*11 ajA^ll Cjli AjjL^SJI SjLujVI AkL a] 4 I Aij^a<Jlakj 
SjAL SjLuj] iAjj^Jl AjOLJI ^ ^AklLouxH jt Al^l ci^J^ £^3 (Jjajuj <^-i*A 

_Jal j (jJJ^La &Ac» ^Jl Jj^aj ^ jj^aS 


IJLiiuiijUlq JliujUl pluui 


-4 / 


Cl)l^)Luil (Jl.A*1 jujVI j JLuj^jVI ^LlL<a A^9J j _ (Jl. iS* 1 UjjVI^ JLuj^jVI (3^ cJ^ A^lj ^jl ^A ^alA^J jujI ^j\a\ 
aS Jjuj^aII ^a aj jill cjI I j . jflAill CjI jLiy I ^ aa ^-iaj j ^ ^jI ^-^1 ^Jj 

l (jtjo*i ^N i \ j JLuj^VI ^llli-a (Jj^a^j A-^^aII ^jI^JI JLujjI A*jj . Aj 9 Cl aLLa 1 aJ ^Lud-Jl (JdiLoiAll 4_iljj 

.A^clill s-IAj^VI jalSllI (j-a (JjfUjj^alt (AA (JjaLuiaII 


:uulq^JI 


-5 ( 


£ ) Cjl^J 


iVI ^^7^ j U£ 44 uniUlitC jU> jjol\ 4q jv>> cJ^Cl ^lc< Aj jl aI CjI^jLujVI <Jjuj^)J 


^j| ^C^jjgj t$j\i 4(Jljqnxtil j JLaijI ^-ULi l^J 4nhll jIaI^JI 


CjIA^> 


x> (jl Clu ^.j i A >,>,&* \a\\ 
a JIjSlLujV I JLuj^j^U Ajudij 


.IjuiSIC' ^ajujj ^)Jj£ (j^N <LaALa Ja^j^d c3^ (J^ CjiIjjI^JI ^jLullI 

C-U^J 4jl^l^1 jA JjCJj .AijjJa A^°J)^. ^ (Jjo^IjlII lA^pj43 4 AjjI^Ij 1I c3^^J 

CjIaL^jVI l-aIcaVI a^uujLq jl ^1^)11 4 ^ (JA^a^^Jl oAA dljj 




U$j 1\ f y±l\ — CjVI^jV) ^ujAjA AjL^I 
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. 4 

.LuJjj 


Ale. jl Lujuaj 4 v>>o4^ CjIa^jj Ale. <Jaxj AjUI <ja ^^ jtA^)Jl AjI c, ^aAk 

4c,ju^ AjUjIjA A^jAI 4AaiklA AjjjA j AjLa *ja lAjj ^Al jIA^ll ^Akjjuojj .5_al*il aJIc AjIa^jj 
44jj jjJall CAjbljll ^ ^AklAlj _ jliiil] 4d^.jlAJl AjLAI4iAj ul-bJaB j) 4 4 AAla L-UJut 

f jl ^9»JuoaljJl f- j)jJall^ ^JLxJl ^jAI Ajli AjL^^aII Ijoj 4 qV*<i4 ^ 4 Ja.nI 

4_i^.L^.j AjLuj^c. t^Jj l_j j£judilll JjLuj^ 11 oAb 4 _jjujj j AnA 4 »AjVI jl 


b 4aJp> 4^.jLkJl AjL^.jaII 



4ji 4^.jA (jjjLoia. (Jjq UhaII j _ I^)Jj£ 1 g a 4 >>>jj ^j|JJaLuo^J A * aViaII 4-LixjAall $. I A^aV 1 Aklj 

(JAlLoiaII B Jal^]| ^JA (jj-lLJ) ^JA AAj ^jc. (j£j S^AllI Ajli f-1AI -AVI i 4 \ juoJ 

<ja 4 l^ViU'l A-L^LAjdllj ^c-iauAall IjAsjI 



Jl (Jjs SjLul^U JLxa <j!)Lk 4 jl AjI AjIa^.j ^Jaa.A 4 u.ua 1I (JA S^jljll SjLujVI JAJ 


4 B )>\) J^-2 44 qtl4 A (J-^l J^V 


il jIA Jl 4 qtl4 a c_ijUaj S jlA^I JIjla ^ Jjjj B 4ALulll 


C_fllA&VI (Ja S-lA-a^U WqQ ^ajujJj 4 411 jIjj SjjjS L_fllA&l ^ja g. I AaI AjIjIAjII Jjll jj^ 9 J ^3 
SjlUa 4 jjj (JA 4 jlAjll Jalc. SjLujVI JUla (jSaJ Allijj .4ALA1I <JJ Jj^aA 4 ^jV1a\I £ JJ* >>s-i\\ 
jjj£j (^j5l ^.lAj^a) ^a aAj AjSj Jj^aJ S^jUall s-lAj^a! ^ji ^ja 

_6^)ljujyi ^cJljLA ^\1 a 4 jjAAI C5^ 44^jujLAI .df^ 1 cl>^ 


!(aujlmJl) jsjlcJI -8 


^pa^)lc. ^)IA^)ll AjIc.^a^a ^jAaxAj _l a C_flA& (jc. 4 U Ai AjIa^LlaII ^)IA^)ll 
4 c.^)ja ^AuJ ^jAALa JIjaII Jjj i jj 4la^)julll l^ aA^JjuA aJ^a^aII ^)Lj^ AjI b JaJjuoJ 

4 4_iiaJ^A 4 jlA) 4j^A) (J^ cAIja 4 Ac.) Ajli ^)IA^)1I AjIc.ja^a ^JajtA ^j) V] 4 4 _A.Luj j) 4j^)C. 

^^jlc JaJjoi^ ^ ^Iaju^AI j £ y 4jju1j ^^ ^ ^ 1 ^ j 

_6 ta lC. JI£jujIj 4_JjlA^)ll AjULuLaII 4jWj^ aII 4jlAVI ^4^A’ 

4-Ia^lAJl JiLaS 4 ^g-AlajAl ^jJa^Alt ^)A^a ^)A^)lc. 1^)1 juAlt ^I^VI 

^a^U) JaJ^Aj _^)IA^)ll 4c. ja^n a ^jAs^a S^)jj^all ^£^)a b 4a^2^j 4^.^joiaa 1I 4-llalAil 




f — AjVI^cjVI 4-uiAIA AiLA) a\\ 
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OjjA/a'I (JJ& <jt _dL^jVI cillij jLa 

_ Jalij J£juj ^2 4_J^)I ^ ^ £ I I j _ j! JaaIIj ^LoiaII ^JLil 1 g ^ ^J] 

AjujLudll ^ja 4 Woi\l <3LaiA (jjjjj C Q-^ti fiL^jl Ajj^a^jJl Ajboullj 4 Wq i\l ^ v * ^JaxJ^ 

AiLoi^a ^ WqM 4 Wq i\l 4^^pLJjujJ ill dlS^l! 4_Ia^.^LoJ L_aA^_H 4 x.^)juj jj-^ }_J . L * Q \* ^ Ax_) 

_ jl ^)ll ^a^)lc» ^lc« 4 1j» 

L—)lc> jjxi'N x> ^2 I.4& ^a.W*nn tc V^\l ^lijl ^ja JISjujI ^jjjj^ 

_Ja^J^Jl $.Ijj) ^2 6^)jUaSl 4_i^.jj ^2 S^LoiaI] A j|j|^)ll 



Jj|^)ll As^ 4_1juojj^) A Injjill Jl^ajJj i 4_l^- JUJ J S$.li£j ^)|j|^)ll 4x^ j)^.ra.^ ^JjxjuL (j-ajJ 

^Luj 2| ^Jl Cl)l jLujI (JLujjIj aIaxj C1j 2j^ll ^»j2Jj tljjLajJjl L-LujlL&lt Cj 2jll l^L-saSJj <2^J 

/ ( LuALa (JjudLoUJ 4 q\*i-v a\I J W\W 




f J^l — CjVI^jV) ^UjAjA (jk A\ \a\\ jddVivati 


23 



















Jj*ll CIajI jj ^1 Ck, IjU^iJ ^jjoSjljj 4-LuiiSalix^ j^£JI d)la>I 

£*J^)ill jl j^-llj SC^^^aII 4_Jj^all cIj^aII (jl ^ i»j li&j t j k tij IoICxaIj All ^ ^ x tij lalia^all anil ji 

CliLa* jjo\\ j! ^ tad'll C_fl jjuj 4j 4 4lull J ^uaiaJl (jdJ Ajjill 4 qt*X\t j ^jjj j>Aa JJJX1 ^1 j! 

jl ^1^)11 CC-LuoJ ^^Allj 4-iJjJJ^ll L-flUlVIj <jCIjla 11£ 4jjj^\i d_L/Lk-a JJ*1\ J^flajjj .4jjdl^)ll 

j^j ‘LajlLa ^Ac. iS j^ 2 ^ jl^l^ll (^ystlxLi ^All clj^ll _^jijuAlj Cl)l^)jlAall ^Ac« <*_Lud£Al 4 J^^juj 

Qj&J AC^Icll <M u^Sf I Ldajlj 6^)1 ^1^)11 j| ^jiaiaA Aj^^joixll Cl)lj^}*Alj A.^ninj 4 nn|U i» ^ 

. l1a*ai 

jjAa jIS lili t L OgAt (J£jujj A^^aII jjAa ^AcA jl^dl SAsu jl ^1^)11 C1 jL^.ja (diiCuk) j^)ijj 

dul£ lil j csI^aII ^Ac- ^ S^jUCia djLkldAj 4_^.j^ll c V^\l <ja ^j^asl 4_^.j^ll 

jdA ^^ik-aiLc AjLuAl^ 4 -I^.^aII d A la> dll) L—JaUiiA a a lJjC^AI L-SiC^Al ^a^a. j^lal 4 -^.^aII 
L aa l ojl jjAal 4-Jlc. jl^-lal dAi djU. ja d lqc^jjujI s^^aII djljbljll .L—AJasVI ^jIjj jlj^VI 
UalCAl Aaliill l g i^aj duaj l.la> S^)jj^a3 jl jla\ ^CalLujj L^-Ia j uwll c4 ^ ^ Cljl jLCoi jjqn*n 1 j* ^ 
jU^ll A^jLaa AijAaJ dA-nadAl j Ujjll (J^* ^ jj^ 0 " jdl^)ll d Aa ja _ J>±aAl lIiDj j^aaJ 

^JajuoVI (J4J 90 Ljljj l^J S d it -\ ^<ill 1 juol£jt j| jl^Vl C_aIcaV| ,6JJ^ 4-xJa3 

dila.^^1 i^ySju 4 j\c* SC^.1 j AjjI^j ^ialjj ^Jajuo 1 3 l 5j ill ^joiaJl 4 Ajuo£jl1a1I 

l adfUl ji^ dll jAXJjujJ Ai^lall fiCAj AjuoSIjlII Ujjlb ^Cj^a^ll ^11 i yilJ 

. diLal aLj^sV I cJ^j j iliiVI (Jj^-uill i_jjl jilU ^ jjj (_5 jl Jl ^>11 




(jlljlS f j^l) — CjVI^jV) ^ujAjA ^iLxll j^aH^aJl 
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; 4-uj£UJ) U jji\ J-aP 4JLjIa 


4i^)IaJ l^Loi^V Ul J L£ jl Cl ^Jl C_Lua£Jl C ^ nVl Jjl^J lilljA 4_£jLuui C-jUjujV j 

4 ^jujaII 6^)jUaj U£ L<ia l LSill uj^\j l kjulfLIt ^ L&] 

i <L^lall Cl A 'Nj-aII 4j^aLkj C^U^ l % IJUjoJ (jjfL V (jli tillk 


IjIaljJI tialcfl -2 


7 


i^llnll <LUJb cUj*ll jbl jll ^jJi SjLSU a&LII 


Pr = ( Pt Gt Ar a F A 4 ) / ( 4H ) A 2 R A 4 


:u' 

Ua ,jJi 21SIL1I = Pt • 


JLoj jj ScLj — Gt • 


a^Ljoia — /\f • 

jlc!^)ll ^jCa^)x]| ^ Wq^ll = Q • 

jUn jVI lU^ = F • 

L Og.lt j (Jjuj^aII (JJJ ^AaII jl ^LoiaII — R • 


Laa (_£Aa 1I AiLla (J-* (_£j4joia C Qar 1 S^^aII SjLujVI AiUa 4 _ia£ £y L$ (j-a 

a Ic^. 4 q^* i>> 4 ^Vnu^ti S^)LujVI (jl ^ lx J 


jjjIj L—Luajj JaLxJI l 5^ V 4jj ^ ix ^1 jill 4_1L^ ^9 ]_~ VI JaIc- 

j _ (jl Uti^kllj C^.jJ a\ 1 4_in]| 4 *jjlnj JjLCalJlj ^jl juHiV1 

^C^lLuoJj ^4 ^Jja]|^ ^jdll (3^J L k-lk^aJ L kjjCaJ jlcl^)ll djLuoVI J j 3aJ 4-jjJaLj^)]| dlV cLlaH 

a 4^^«C^\i C_fllCA^U 




f — CjVL^Vt *LujAIA .I1L4]) jddVivati 

















!eillaijiiiUI 


-3 ( 


j)j£j jUUl 1U &Uj1j ^a!1 oUjI £a AaUIa ^Lj^Sll I^JUa (jj£L) aJjuj^)a] 1 ^)|j|^)ll djl^)Lull 

(_£^)jlj ji Ua JaS* J£juj y (jg^yAC* jl AUa) Ul jl ^1^)11 A_nia3 <_£ 4<U.j^i]l L_)Uailijujl jA 

(JjAjjuuII (JaISaI aJ L - A la£l A jjV I 4 djUlSxj V1 j)A ^1 jjl fiAC- L_kjuKJl A 

*■ A Cv W js \\ ^Lud^Vt ^Ic. L_L)^xIlU ^AklLaiJ *ijjjuaA Ja^. ^_lc- ^UaII l ^ il Wqu^I _ ^UaH l> 

(jA ^^Jl 1U^ ^)j^w k«ollS Clil^juKll^ S^jJXj^all ^JajuoVl Jaj jUaII ^j! j^juIx-11 l—jl Wq i > nV I 

.AjjaJ! A Oi *\\ AUIj^ ^»A^—LujJ ■M 




:jaiajji -4 


A_i^.jU Jl A-iikl^ jJUoa) j)A A-LulUl! A_JjC»^}a jjxJI dll jLujV! J ^3oVi A_iK l-i^J jljl^)]l ^aUaJ 
CllU ja ^ Ja^J SjUaII AUj L_i^}XJj a AjQjQ^\l L_fllAAVl laJ (A-IjUjI jl A-nU i-1 yu* 

UK aJU UjouII cul£ UK (signal to noise ratio SNR) . g Jl sjUVI ^ua JyJ&M 

_ JjJaSl aJUUlaII U> jaII fijtaj cuts UK cuts 



(jA U A^ ^Jl CllKjaij^ 4 6 ^)Uj^U olWull Cl)l3^tj^.VI j)A jAj^oa ^^A gA jJajjJalt SjLual 
UK 4J^UaII jIjI JLj SAIjaII U>jaII z* ^jI^juU JSjuIj cUUua jAj .AjKJaII a_jjjjK 1V1 Jaall 
jA (KSi ^Jc. JKa (JjJaSlj 40JauJall (jA tA yi£ Jala Ajjxjk-sa Cllbl j UK aK£1uia]| SjUlVI CljJa 

^jjjtfiJj <■! g IaI jc< (JaS£ij f-1 jJajjJalt iilSj A-1 aAVI 1 ^UjoiII 

Uj^LaI! A_iaS 1I Cl^ 1 aKj ^lUll J)1 ^ ^ 11 ^a AJ^jUa (JjqU aII J)1 ^ 11 A VlUll ^.UlajjAall cilL 

.cJuaal JUUV1 cjis UK 

A^aKj) _C 1L A )aj^k a! 1 A jxjjlall 6^)1 ^)^J1 ^ja oUc- ^)A^aA Cl)li ^.UlajjJa (KIjA 

(Jslj A UjjuaJ ^jjSj A jkU f-1 jJa^jJall (jl Clll^J *UtK Clili (JUUjVI j)^Sj AjjA^JI ^)ljl^)ll 

ClAjj^)Kly 1 J^U ^Jaj 4 A x Wq iaII ^.UlajjJall A^.jJ UlaJlj _A_i^.^)UJl ^.UlajjAall j)A A-IjU 

JSjU ^.Ula^jjJall c^lL ClU UK Aj^jaII 6^5 Clj^l j UK ^jjlaj Aj^jaII ^a A-uKc- AS^tc* Clili UjSjj 

(jlj^l ^^-Uaj jUlll ^Uaill ^aAklLujJ ^gjAaUll jl ^1^)11 4 J^K 


Aija 


^Ul f j^Jl — cjVUUVl ^ujaIa m\a\\ j^IvaII 
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jaJI fiaqjiJI -6 


*U.^a1 y Cx^a ^Aj ^.4 j j^vtl ^jjCl^ll A^^a ^11 Ia ^jCx^sa jl 4 ^ r. j^ll <U.^a1I 

. jlcl^)ll jlg.^4 ^aUSI jA Igj L-JjC»^)a JJC- l$j£lj C_flC^_ll jA 

;AjjJaji]( ^Uj-all ^jUj <^1 LilCAVI £t^1 

Aj^^JIj A-i1a^) 1I ^dx-saUVI_$ ^llillj S^xjUIaIIj ^)^Ulj 4 i» .nla ^aUiU -]_ 

cl k^a jl ccLUll£ ^jUll clU jHa ^Uj 6^)4xj^all til jUll j (_£j^JI cU^Ull ^jjllill j ciLI jj^JI j 

.AjjI cl^)ll ^c^JIj ciljUllU jl cl^)ll 


-^jujjaII jlg^ l)4j Li waveguide J-&1I UijA <Ja£ J^jjfL ^U jl liILa -2 
plan ) e^UL^I j^ £Ak Jcljll ciULL ^Ij^ll j4jj transceiver J /qUJ l 
c ciU^ajIL aUI Ui> c^ILa jjfL 6 jljdl UJcl jj l^iL. position indicator (PPI 

Cll k^a jll till} ^har xa tAjjjCl jll 6 jLujVL jjjju L-LUjjJ ^£Cll jUll (jCj^a 4 \ Ut1 J ScU jj£j AjujLaII 

ciUaAjll tilL jA jlil ^1U . ^llj^-ll jA 1-g-^jj^ cl^ aUjaII ciUjaII jAUjI <. * nxjqj jj£i 

_ (JajlIL (JLSLujV I I Cjj ^^lll 4 L^Ul J jU jV I 4 la^J jdJ La CluBjlll jjju 


^ajdC. "die C5^ c)^-L 6 Cll jlCl jll jlaxJ ABjxa JJC- jj£l A_^X» jAll C1 U.ja 1I jlaxJ ~3 
UldJ tAjj^Jl cUa jVl ^ jbl JJ ABjjla l$j£lj ^5 j^Jl ^liJl jld j 1 gjL Ujxjj V " jJjUx-VI 

CliU jaII tilSj C-nzClj c. LU1 Jjjla SCc- Ca .jj . tgJ U.U11 ^aCc- L.njuaJ 4 -uLuj 4^.j^ll jmli <1L^JI 

(Jvl^ AjjIj h*! 4_^x»^<ill 4_^.^<all (jl C3L^^ Aaijuj c4_^x»^<i 4_1L^JI ciUL ^4*4 ^llll 

Ulij i-^j'v’n Ajjc-^aII cIjL^. jj* 1\ (yji L LISJl (^Ax^a (JjoAjujj AjjlLa cic. tilScl c5jbl^)ll c Lul£JI 

4_CoLjdll ^<i (Jl jLuJ CluLlI ^ ^-iXL^ 


l _ JaB4 a jjV I aJojujI y cJ^) ^BBVI l - A LbI a jjV I aJojujI^j Jki Aj^jCa^ill C 1 )L^.^a -4 

(Jaxjjuoj aj^ILa L)3^ ^-LjujVI <^ili Ajj^JI ^L^a^VI jbl j aIUu Ail 4 ^\i L-iSbj 

Constant False- ^ ^La .Laa j4c,j ^pJlj jL^\i l L1SJ ^LoiaII La\i l-jILbLujI 
Automatic ^cLjll J£Li ajcIHI cj! Jsty\ Jc^a ciuL Alarm Rate 

£y* jjSI ajl^I jl I Ajjjjajill cjU.ja 1I ^Cx^a jl aLb-x ca!*j ^Aj Gain Control 

JCxaII aJoBL^aII LSjjIaJ j| Jcat-Ixjj JjiludAll jl g ^\l dCLj 6 AjjC-^)a 1I c_fllCAVI (_^Ax^a 
C qL ^ j^Sj L_flAA jLidjujI aILx ^3 6 ^L£j jAxJl AC^ajV CBj 4A_ij^)a 1I Aj^jJa^il] d)L^.^All ClijLlI 
ScL jll l^i u>> (jjLoilL i 4 _jjill cl A > j-aII j^^iA jjj Ai ^ 5 ^ Sj^SaII aJ ai£Jj ^ 4 j^ 
la^jja LIU. j£l t (JjaLuoaII ^JUa.1 ^gic. dCLjll j^jjj UjjlUSI ^aULj jlS ^£jjIajjVI 
LpU jc. c Lm^II (JjCxlill j4^1 aLLIS ^a ScL jll j Ujxtnj 0 a^)ja ^ji^il ^IajjVI dcLjll 

_ jl cl jlL 6 c.Wxi 


iSJi^ 


^Ll) f jU) — dVLUVI ^ujAjA (jk m\a\\ j^aUUl 
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i-IJL juaJ cdlej l. *Q ^ See*llA ClllJuudA J (^JA LudJJ C3 Jj-CaJ A_^.^A L*JlCA -5 

C1)L^.^a1I jA ^^ill tCA i^iji^\ <*—S^UlII jA^Lx. it J ^£^Jt C-JI^IjlIIj AjjCa J^t djLuA.^x iV 1 

^■IjjujVI Ia ^IHj Iaa t Jbk^. C Q ^ ^ L_fl^j^ajjj c^l^^JJ Lgj| C-AJUjoJ j ^ 9 ill ^ ^ J) ^ Aj^jCa Jll 

.JUJI ji 

JjJ <jaj Jaj^t (J^ L —ilALaCl Sec. <ja (JjA£juI jA Jet JI JI S jUall ^Cj^a ‘^JlUllS L-fl^d/WuAi^g 
JCA^I ^2kJJ u' J el JI (JjLaj eS Jj^aVI <> V Jt CliaC JJ^k c o J JUl^VI J g >) jg hj i V Jt 

J L Q-Jl ClAjaX *\\ L O^AI c_IJL juaJ IjjujVI jAj S^>a11j JlIaJ C3 J J jJ ^UjJ C Q-Jl LlLa*^ 
£-iA^ £JAj Jet Jlj Ajj^jll 0 aC A I'UuJ Jj t Jc> C-ililJl (J^AA J^LuIaII _ Aj^AA jit* Cl )\ <\\) Wl 
Cjjel jll S jJ jA A.Jwlt J jVI t jiXA ^UjJ J^J J Jaj^l ClAid ^)g.3a i Jill ^Cj^all J JI 
ClAjCaJI AjJJLa aJ^jujI^J ASjJaII C_fllCAVl ^-Sc* L-fl^dl! Cl JajJ jJt aC^JjujJ Cl)l JJ^aII AjjCaJ^I 
AiLaiAll J ^lijJ^I ^A Jaa (Ja‘W a ^JlII JI C-jLua^. Jaa cl g * a SjJ^aII £a LliC^ AjjVI 

. JLj^Vlj (JLujjVI (Jj La djJll j 


! jJLuqjjiuJI -7 


Jel Jl <J^A ^Jc. J^J C Jet Jl ^aUaj Jjk jA AiCilA Ajjjl JI Cj lj ja 6^)Cj uoo Jel JI (JjJH 

l_Jj^)^JI CLjISjjSj ^3 jl ^1^)11 cl jCaA ^■^LuaS IAaxIIa (j^L) C3 ^jUjj)aj11i]1 lJjIaaVI ^g-9-^> j3 

a 4j^)ld^)ll L^j^-^.) AijCj^all ^jl^ull AaxIIa C3j c A-ilj^)J^SV I 

Cl)l jLujLj 4 Lnj^ JJC- j ^Uaill ^ jLk j^l 1C. AJLxS J^ICj 6j3 AjU ^jjjjjjaull jLoj 

.Jijll 

(j^c ^ ix Jet Ji l_jIac ^Jt ^LjuI^juIaII 4-^.^aII SeixA aA£ju!a ^jUjj) A \\ 
£a ^aIa J^jCij All j 3 Ji!l3 Jet Jt-c iC^Jt-Jet JI 4-jJj c_jlAe lI^-^ Jet Jt ja 1 aIii Jl 
AjJ AJIjls cete l^c£Jj Jet Jt s J-^-t Jt <5Ua Jt ^jUj^jaolt s J-^t . J^ujjaW Allege. 
( C5 juJ Jt JjJult Jet Jt JI ^pJiaII jA |jne of sight J^L^. ^—iteA VI ^li^-V 

^ull .kk Jjk ^ jbl jll jjjb Jj L_aL^ jjjh aj«^ jjk JLjIlI I .Mainlobe Jamming 

ckj ^' a- 3 ® .Sidelobe Jamming o^) <^-^j j'-^'ji' JbSoJ JMk. 

6^)jujLia 4-^.1 J IaCIc- Aj^aL^. tjtj j^Ai V (L)^J ^Ajud^All Aj^I JI J1AjCaOJ A.likl ^Jaa ^jolijJI 
A-ulLJI i^ott _ jt el JI A Ae^lujj ^ ell c _ ^ lail i ^ I j c1jL^.^a1I jA&i ^e^lLuaj ^ ell ^jUjJiaH 

^Jl jA ^le^luolj A-njLjl ^gaji>^q\t JIjSIjujI Jij ^Jl jA j a i> s“k\ AJajuol^j 1 g j\c* C-ililJl (J^aa ^jaJj juHU 

.^njbJI ckljLij JlaAjj Uil£\ omnidirectional antenna cjUUjVI ,*^=b 

c^j) frequency hopping ^j^' ckl jaSj lJJ b (jlajj^iil oi > >»a\ l ^jkVI cklmiJI 

(]- (jLkill *U£jaus ^ ' - x' UJk (_)k^ kill _ | Jki (_Jiiil*jiAll j Ai^tJ ^J_ll jkc. (JjyuluilJ JJjijJl jjjjlj 

.(_^li Ajjij 5.4 Aj^aJI jb-ajVi A-a^kHuij band 




(jjljJl f- jaJl — CjVt^jVI AjjjijA j iiLaJl j.^A aU 
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~w_ 


IjIaljJI Jjlc 


( 


h 


& j^ 3 jjUj ^Jjjl^ Cll3l3ljVI jdVn3 ^jui^JI ^ic* ( A3Ua AjJaJJ Jjujjj j jl3ljll J-aC- 

_ jl 3l jll 6 jAj^a-a ^11 1 g M -laJjudJ 


.I^joiAj <LaLxJl £j3Lia!I ^1c« J^**l ^ *J^> ' g 4jlajxll ^3j ^aJ-oj^ajll ^3 jbl jll Cllc. j*a> ^ C q\*iVi 
A jjbl jll Clll^.j-cill <j£oJj . A u j )Vi» x>j^£ Clj-a J£jA ^Ic. Cll jLujVI ClUJj Cll jbl jll jlljJ 

j^lj 4 Ajjj 3| j ClLa.j^ CliJJ jl 3l jll dA r - J^y a ^Jax ^A-ljjCa ClLa-j^a jl Ajjj 3| j ClLa-j^a jjSj ji 
.Ajj ijjJa ClU> JA Clip AjjjjIII Cll jbl jll J Ajj jllall Cll jbl jll ^ 


^aja3 3 j*J j 4 ^j C JA^lL ClU> jaJI a Ak ^Alaj^aJ Ajjj3l jll CIL^jaII jl 3l jll A r, ^ Jjujjj 1 a, ^ 1C. 

|3A AjjuIj .A-ilc- CliLajf (j3ll iA-uiij jLuiaII ^Ic- jbl jll Ac- a ^11 AjuoSjlIaII CIL^-jaII ja 
ja Alia-jj^-sa (J Aj^a ^ajuiJj 4^-lia* 3lj ^3 j^aadl ^ j^-saJ IaAjC- Clv W j Ia 4&jjj£ Aa.j3l ^(jjlilxJ^l 
_AjjjjAall jl AjjjAI jll ClU> jaII jC« lllajp Ajljj^all Cl A 'N jaII j^» Vi A_lLaJl a3& ^3 _Ajjj 31I jjA ks-iW 


. jpj&l >Ja lAa.jj Aa* jaII c>3& Jja 33jl ^ULj . Ah^a 33jl jbljll tg-LujjJ ^jII Cll ja 11 j 

jc. AjJaialA Cll 33 jj AjjjAI jll ClU. jaIIj b ^Ajj\jHj SjjA^ jjjA jjjIa jjjAL^jaII &Aa.j (jjLul 
CIIaAjj (J-gaj Ajjj 3|^)1I Cl A.j-aII C—LU ^lll Cll jl3l^)ll ^Jax^a j 6 Ajj jdall ClLa> j-<Jl Cll33jJ 

6 jjj£j ^^Ic.1 CII 33 jj ^ AjjjjAall cll jbljll . jjjaUo^ 50,000j 1,000 cjaj 

. jjjAI 'Njxa (JjJ^ ^Jl cJj^al Cll33jJ Cll 3 A_ljjAa Cl A > cljJ L^jCaxJj 


jj£lj A^ll^Q Cll33jJ A-ail^d j^al jC-V 4d3c» (Jl jJ J iCjljl 3l jll Cllc> jxi'NXi ^oj^aJj 

(Jl jlkl ^3 AjlSjj^ Cll33jJ C* Aialxll dill j-a JJ^I aJIjl3 A k >>q-v u Cll33jJ aI^IjlSI 
S J^-^-l ^ laxJ (jj^.1 A-i^lj j-^J ^ jijuall J ClljlUall ^3 Sjj£j ^aA^llujJ I 3 I 4 jJa^ilIj C- A JLjJall j ^jJjlII 
Cll 3 Cll jbl jll ^ A-xiAkjjauJl dill (J^ J*J^ ClUll j^-Jj A3j33 CILujIjS 4 AJU 1 II Cll33^pll Cll 3 jbl jll 
A^jjAa A^d j^ Cll 3 IjLuol ^-lUl 4 JllLJl JjJbuj ^glc* 4^Jjdall jbl jll ^JadjaU i A jJaAkJJl Cll33jlll 
^jowi ^3 Aj^aL^. Ijjj^aJ 13JAA A-ljjJall Cll jbl jll jj£lj .^^1,3 -^3 J^^ JJjl (J-d AjUlII 

Ijjjill jj^k-sallS ^UClVI JJJ Cll j^aII j!>Lk (j^ 13 jjlj 1I Jalllll JjjI-J^ l j Clj^. 4 A-JjoAa 1I (jjjjl jJalll 

, jl ^ dV I J 




^lull f JaJ) — dVl^alVI ^ujAjA ^3 AiLxll jm^ILaII 
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(jjp jj ^tu&t )AA t iluajj tLj)jLuiVl JLujj) 4aJL£ ^ Uiajj jUtjit ljIp j4^4 4 aHajj 

;LaA 


J' 


^ j» -i 




!uuajjJI jlaljJI -1 


4 4 g%iq *\a 4jj9 CAULuj^) J£juj Cl)l jLil 'dA 

dU.j^ll dll ■ dll! aj& jainnj tdLdd jl 
<ja <ja s.I^^.1 AjuJaj jI^II 

A^l^ ^jI^A ^jJaJ-ill ^)lcl^}]| *Lc. j^7>» 
(JUSLujVj dA jJaJoll (JLujjV L-Jjlulu ^AklLuaJ 

B L^jI a^I 

lAA <L)^)IaI^}]| 4^.^a1I AJs^xILuA £_£A]| (^ja^II <—fllAAVI A^J ^11 AALoiaII aL^jI ^j^AJj 

A£-^)judJ A n >n iar CIjL^^aII A 4_j^)IaI^}]| CIjL^^aII ^)JjuA^ _ A^jC^j I V^\l 

J ^599,584 i*ixlai A9 (JjSj ^jiLplj a*j Ajju ^^lill ajjIaIjII ^ jA\A Ia] _ca/^299,792 

Ull ^jJafllt jIaIjII ja>a Jj 6 l_jUVI l^joiij AiLoiAll j c-iA^JI J] l_jUa1I ^299,792 

> V^\l (a*j) AiLoiA ^1 c-jLVIj ^jIaaII ^J^UI (jA^ll 

AjAiA (JA A|^)1I As^ J)A,r^.A (jSaJ 4_1^.ja]| 4_i]tc« 4 a^^> C5^ CAl ill CA JLjj 

dLaAVI AA^>Jj Aa^^JI ^ £jL (_£All L aAgJt Vj L> * ^ > jaII ^ 1 Vj .<*—flA^Jl alaAl 

JLuj^)Lj 4C_flAA AA^^^Ia ^jAa±lSl ^)IaI^) 1I ^-iLaiLuoJj _c_flA^Jl £jCajA <AjL^.^a1I AAa ^£a1I 

^ja lAA ^A^HjaJj <L<i]aLnA Cl)l^)j3 ^9 AaL^jIj c_flA^Jl AiLoiA iAjjAaiJ <Aj|^)LujV Jj^aljJA 

Cl A jJaJU Aa^^. ^jaaj Aj^)I ^1^)11 (j^Ajj _S^)jLla ^ja l jCaJi jl 

4_ujIjuo ^ lc» 6 jj i> ^ J£a ^9 ^(AxajVI ^ . ^Labjl ( S _J^ ^ja ^(AxajVI fiAuj cSAK a 4_^Luia ^^9 

6<xaV 4 (Jl-jl.-^Jl j JJ^>3I J A-AjVI J!1a 4^IaaVI ^±£ij _^JjjCa ^aii9 (J^juAj 4 JaI^)1I 

_Aj^ 9 f-1 Ax^a) l^CV 



^j^aJi Aija 


f — CjVI^jV) ^ujAjA AaL^I jA/alvAti 
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5^)44 


4^.^a 1I jlel^)ll (3^ e^.^Jj 46^-lj^aall CllULjj^)ll ^jC. LJa^C* 4.L^al^1 ^ S^ldl Cluj 

■Ua 



: jLjj jblj _i 

^lc« 4 4_C- 4jLl3ell CjUjSU 4 JjoU 1^ 6^J) >^">J ^.iVl x jd 1 

B 4^pJl A JLLjujJ 4_^j-all eejj ^Ic. jAj I.\i4 

^1*11 ^eVn jjJj 4Clulj eejd S^CLaui j4 ^)Lje jlel j 
4-^.j^ill Laelc.j . J ffi x tiV I j (JLujjVI (J-a cl^ <judij 

ee^j Aic. cl A ^ ^aII 3j 4 j! el^)ll (j^ 4 J < j^ <i L *° ^ j aXuj^aSI 

(JC. (CjtlllA 4. V^\l (JjfL L$A!c.j b <Jjuj^a 1I (J4 ^Ic.I 

Lol£j 4 J 3 I ee^j elite ^ju^al Sel^All 4 -^.^aK 4jet^)lt ^^ j^ 7 ^^ 
^l$j^ u^^^Vt l>^ ^ c-ie^ll jlS 

ee^iill ^s J^all (j^Lij . ^juj£jl1a 1I 4_^^l ee^jj 4 _Ljj^a 1I 4.^. j^ill 
b l_j3|^a1I 4 . ae$JI ^)Lje jlelj ee^j 

b ^jjc. ^joi^lt jjkjLoJI <> q \ jLje ^jlel^ AJa^joilt * n 1 ^ 

<jljd 4-i ^jj 4du L_aleAVI <0 jjuo (jjjldl e4 a^nuhjj 

B 4_^ljujVt 


: jlelj -2 

jli cillel 4 >jVij .4 dll jj 3 ^ djldyt CCjj (j^Vn jl ejjj 4 _j1 V] ^jxlLaa SjLujI UCaj duj 

^j^ll j _ cil^pda jl cdlj 4_ie^J cliliL^t eje^j 4 j£1$j 4 ^>Lje jl el 4 ee jlll ^j-iAjJal jl el j 

(j^]| ^jolijj ,^)4 *j eS cUj*l! <*—ie^JI eejj (jjfL ^e<* V^\l ^Jj jlel^ll djldl 443 (_^ell 

exjl c_ie^JI ^jlS 1 ^"Kj _ ^ ej^all ^dli ^ ell c V^W AiLoi^ ^11 j 4 <Jjuj^a 1 I ee^j j ^ ej^all ee^j 

, jjeeJill Qii <j^ll ^l^jl 


_4i^.^L<Jl 4-Iaj|^)dll ^3 4^ daJdll ^)lel^)ll (JIa 4 ee^ill ^iAjJal ^)l^l^) ^le^duol 

.^lijj^U ljujLiL<a Clll^)jLlall ^-l^ 4^L 




f j^l) — dVdajV) ^ujAjA (jk m\a\\ 





















:Stealth Technology uuajji 



V L^Ia^Ij AJjULaII 3 ^ AjAxJI ^3 A A^nni> 4 ^A 

AjJj^)j£JV( C_Luo£JIj ^Ja^yLall (AjI^IaI^JI AjIjujLuj ^Jc. ^33- V jl L$jfi 

ciul£j ^ 1991 L_j^p. is* 3^ j A-uSill ^a^J ^IaVuJ Jjt 

_LAj ^3 JaUI c V^\l 4 _iLoC« ^3 A3jA AjuU 117 c_fll A_)l^)jUa ^3 ^a 1989 1 **laAVunl 33 



ajLUS ^aI 3 ^ (JaJ j .Pyotr Ufimtsev c^jj^ cj iLAabjIt j ^Jlc. AjLU£ j JL^i ^Aju 

Method of edge waves in the m uj^' j* JW^' ^ J' ^>11 J 

.physical theory of diffraction 


^Ixj 4 mo i ^A 3 ^-) ^ 3 A In 1 11 4 iK ^3 I ^ ULcuaI L_flLuiiAi3^1 AjL^j) ^JLLj 

'4 ^q-v\1 Clil^jLlall * a« aJ ^3 ^jjjLujVI 37*-^ AAlA 4 j32^ 3’ 




l^Jt-lL^aJ ^aJJ ^lll Al j^l j ^-LaL^aAt ^A 

^LJlc* A-^^A ^Ic- ^^£juqg, l ^ 
c V^\l c_flUiu£l ^ 11 Vi jAj Vl ^a-iaaVI 3* 
^aJJ . 32J j jj£Jl ^aliaJ 31 jl AjIjIaIjIL 

; jLa ^ AAjS^^II 4_iAj 3jJ^ 

3ijudll j 4 ik33I ^AjLIjaII 

lJjIaaVI AIL L ^A^J Cl)l^pLla]|^ 

( 33 IAI 3 H C_Lua£Jl is^ J Ajj» 

Atjll 3 I lLu^. 4 L_JJj3ll <J^\ 

C- iK 1 ^aJJ^ 4 t J W \ <._aAiSJl l ^9 l ^\\ 

^aLc« Aj| 3I Al 3!! AjLLLL ^ L_£joAJI 


radar lSj' j 3 ' 

3 jjlJ cross section-RCS 




f — lLiVI^jV) ^ujAjA AaL^I 
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juaxll L_a^J) (Jjl 4 Jllall (J JJLxJj ^Ic- _ 4. j)^JU 4 4 ^q\-v\1 ^g g±u±A 

(radar signature) l? j'->' jJ' 5 ^ijjlb l* jl <_s jhl J\ j4l ^laLJI y> 

a ! I^ik-sajJ La ^Aj jl^l^ll AjujLuj ^1c< ^)jLla 4 4JjULa S^)jlJaj 





4-^.Loia jA jl ^1 ^)ll ^jJa^xll 


(_£ ill ^jJal I (JjaSUl 
Lo£ (JlJi£lxtiVI jl j| j ^jI^A ^11 4^Uall 4 _lo£ 
(j^£j ^ill^j C5 ijLall L .fl JX^-ll £-a JL^JI ^A 
^juia^)xll ^ Wqx>\l ^ja gx K<rk\ j\ gf^} 

(JI!La3I J 44 XJJ ^c. a wl /Ml .c5jl^ljll 
Llj^llj L_fll^^Jlj 4-^JajoiAll Lg-^JajuAj 
Ljjij L^jl^lj C5 J ^ a ^ C ' tgJ *^^JI 

L_il^^JI LoIij glA 200 (_£_$Lujj 

Jx^j itlia i jjLkl ^UoUll 

4-2 lSj^J lS jfl l g» W<u 

<Lillc< 4 <1 J£juj C* L_flAA ^A ^JllLail ^jjo^IjlII _^)l ^1^)11 AjujLuj ^Ac« )a gylA 

.<j RCS l$ jM <*!*** uj^ j 6 Conductivity ^ 



ZuijIaljJI uuajfll plaiAll uu ajJqj&JI JjilqfJI 



; Jlill Ixjj c qL*sj c oa ^1^1 c5 J ^ a ^ 3 ^^ ^ Wq^ll 


^jLLkl c-iilalxill c V^W 4 qV"^ A\ IjIj^II • 
_4qV^^\I CjI jbl jll CIjI^jj • 


(j4j ^ ^ ^ ls^ ls^ ^iLa^Lt^a cJljV ^1 4-uij ^jc- djLa^lx-all ^ja ^jjj£JI j) 

117 L_fll 4*^1 Ajj^JI cl)ljSlU <UjULa]| Clj|^)jliall 4^^iLaullI (_5jl^1^)11 <—iLaU^VI L_u1LujI 

\^si^ ‘ cJ^I 1 c^jl ^1^)11 (jl (J^W^ll 4,jVqn ^ax j ^Illl 




^lull f j^l) — CjVL^jVI ^ujaIa ^iLxll 





























1 ^ "1 

B S^)dl^A Aj^)I ^1^)11 cAjL^^aII ^jjoSju AaJajuaA ^JajoaI ^j^jAj -2 

<ja Vaj AjJaI jll <jua£lc» ^)dJI aIjaILj u^Vi\ 1 ^3 ^Jj Aildal -3 

_ AjjJSlaS! (jAIjlaII 

, AjJaI jll caUjaIJ JUJI Jc. Sj^ll dti aI jJL i jjILU JS1\ *^1 -4 



.A\II A-xjuj (J-ilsj -]_ 

,6jjUall ^1 ^^IaLLaH dlull ^aAC. -2 

.^.v^aII j -3 

_ Ax3j^)a]| AjLu^all d)Uij -4 


ibaU ojjJsjJI Mji=ill 


l^IllL ^3 ^oa>J dll Ada ^Lu^a) Aaaju^a 4 uniU jit AjljujVI Ada ^idlJl Adi -]_ 

_6^)jUa]| Aj^a^) <ja J^LaaII ^jC- £juLa1I Ij3^)3 U^ <^UaJ ^Jj^uhaII j £juia]| 


(J^Ja (J^ixlLd ^Illl A Aj.Vill djljbl jib S^jUall Aj^a^) <j£aj Aj) (jjA^jJ (jJJ^£jud*Jl (j>i* j -2 

_LkAj^a^) (Jl A*Wl <ja Aj^jj ^Ic- (Jl jl 6 ^)jUa]| ^'N'N <ja Ijj ^)3 l^J^la (jjfL A-^JA 


^cj^dall Cl)Ladij^)A ^^jolLaa!! <ja A^dlill d)ULull A^JIjla ^3 (Jaajjaj Cl)l jlAl ^)ll ^Jax ^ -3 

CAl^jUal (_£^)IaI^)1I U’ aISjuIaII _ A-LoUJ^)ll SjLujVI (JA (6^)43U^a]| ^l.Ajg^V 1 j ^jjjJall^ 

Jjj^Ja ^jC- (J^. ^Lajl (j^A ) L)^laj Idb j (J^aj ^ls Uji 0JauJall ^a^a. (Ja3j ^ja ^JjuJI 

d)Ladj^)A j CALiajjI aUJ j .(_£IaI^ 1I ijA^ An W d)Ladj^)A j Ajdatjj (Jd^ 3 

L_LujLaJl ^)jJaJ £a Aj^ald ^ajdll 3^)1 j d J ^ a ^' 


(ijd' 


f — CjVI^jV) AujaIa AjL^I jaoZ^aI] 
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Plasma Stealth umjujji uiaaiii <luaj 



CliLuol^p Jail ^ (JaI^a! L^^IaII l A^^aIa A iL&c. ^A 

l^_ba 4 ^)C'\ SAxJ l^-La £cl £L£k ' C q : ^^n J<juoj C3 La^^IaIIj ^ i auJ allx £lt ^LxjujVI (JAjLg 

^JaLall (JjVq n l£UCj Ia^Ioj 4a 4%^)iaJ jl^l^Jl lJa S^Uall 4]jL^a 

C3 L-ull jujVI 4Axj^a liLaC. Lg^^LaIIa SjjOaJI (JfLiA 4.ilaxAJ RCS (_£ ^ ^ 

4aaIa^^£ 4ai^>juj (jj& jj£aa (JfLi^Jl JLg^^Ia]| 4.a jc. jl 4jjJa ^IajV (J^d j SjCUS 

JJaIII ^JA^C- L> * ^ XUaJ dCC- ^^)3A 4 JjJ^I J CaI^JA jl 4JaJUdJbQ 


leijjJaJI OjlAJ 


J^Sa Cl A aII J V] jAJjIaa Cl)l^)jLlal £ y ^A * x aj 4 aa 3 4 ua ^CajLg 

s-IajVI 41£j duCa^o ^aLxJl tilli ^jaIaa ^3 .1999 4^aLuLa *Laj)V^ (_ya^)C> ^aJ C3 4 aIa 

jAj ; Cl A ^ I ^jIIacK ojn JJJ^ jjUI jjaScII 4LlL<a (JjAa jIja! 4-1jujj^)1I 

<_£Cl \^cu* ^SLuHaII Lf^S^ Cfi 0 C3j ^4jjl^aJl Cl)LaJljL-<d] ^aIxJI CaI^aVI 

CaL^JIjl^IIj C-Uj^all ji 6 ^ ^ j 4 j^3 4al^juj ji ^Jlc- 4 j $.L^.La $.^jCa ^ic. (J^CaJ ^LCIaVLj 

^Ia^aAII <jLa^ (^ a11*JIa CALx^II ^)aS i ^)Jiaxa 4jjl^pJl 




f j^l — CjVI^jV) ^ujAaA JaL^I jA/alvAti 
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J* La^^LJI AjLikia A-ui 11 ^jc- aIULg cl aju£ ^jj^! 1£JVI ^Lsdl a la.^ 
SjCL^all 4_1 ULi]| tiliJ ta2jj .100 cW-C- AJajuol^J RCS ^jCa^)xll (JjVin c^llij LiJuoj^)J 

.Aiili aJjILq j 7.1 Sj^ 3 s- 5 jr^ ^ ^-^jj^l jL^ o\* 2002 

Aluujt y CliCil C3 ^gjJa^xJl ^laL&lt (J-jlSll La^pLlI Cl)l jC$ aJjLia Cjlaj <jL LCaJ dlllS A 

_ Lxjjj^s^ ISj^qLj cIjI^^juj^ caL*-^ 


q Lb jlJjJI 


y 


A la. dll ^jl ^ lx. -qj qCjI a. ^ Add ^)dxj ; L^J£ (j^^llj SC^a^all S^Loll ^jj La^^iJl jL£j 

adalaua C1 jL<Uju>^j ClAjjJ&tylj ClAj jjVI -lajlk <^-&J c_)j!iij ^L£j AdJj^SJl 

■JjB» a jtll ddl Ajj 5 A-iljj Cdl jC$ LgJ ^j£JJ (J^l^Slj AjjIIa C-budl Laj^LJI (AiAda jjc- Cdl jC 

_ CIl^L^s j^ill alddl Ac.1 u^i AaJljt^ill ^la.j 


(JjCjtlll J£ju1jj Lg^al^Vnul c_njudll Ic^J A j > nj Inl^La CIA^^aII SjiL La^liidll cl^^^ 

i AjjIcI^)1I a! juaa>Vt S jtdl 


(JdLx^ll j) AjjLjjill (^j-ajL^aaJl ^lc« S^Sj ^ *> nj l^Llx^a ^Lx_dVlj La^liidll (jJjLa Jc*Lilli *idixj 

:(iii3Sli J Sjij a Ji) Uj^ll jjiiJi 


jli Aj^HaIIj^ (jilS 109 l 5CxJJ ^lla. jikJI_)9x^a\l led C3 La^!)id]| S^)l^>a. Aa.^p -1 

.(<jil£ 3700 &jl ^JCj CJjil ( jluaaJjl l 

_^)-aLj^a^)ll ^pSI AiLlS ^11 (Jj^aJj L_JxS^ll ^IaILj (J^l ICjj Lc^)LJl AsLlS -2 


6^)jljj ^Lj^^SH djl J J j[lll ^ixIiaII J^Lx^ll Ld^^Lill ^ ^ A \ ^xjujI^ (jl a. aII 

^Lx-jujI ^jjj£ju Aj) AJaLaUJ ^ IxJ ^^j^Lx^ll AjLaui JaLaull CC^llI d)li 4 j x tij l^Llx^j^)^£Jl Cl)La.j^illj 
fi^J^-all 4 uniU lit^JJ^ill djLa.^&]lj ^S^lJl La^^Ldll ^alCalLaAj ^_a!I j i Aj^lJall 4 laJjaull djLa.^^11 

^>uujj (Jj> s-k J^ILj Ld^yLill A-iLU cllia> aJLslSI cCjIcCJ ilL lea. ^^juaaJl 
VCj Aj^l^a. A^lla ^^11 (J^ajjj ^aldjuj Cl)La.^All c^llj d)^lj A^^lUl ^J^l^)ll CljLa.^<i (Jc-Lilllj 

i L^-JujlSxj| 


OfJ&M 


^jllll f j^l) — CjVL^jVI 4-uiiIfc ^iLxll j^ILaII 












^i^t 4 js^sW Ia^^LaH 4JL^ ^s2 j CjL^.^a1I (jj& ^jujI ^ (JLa^ ^ciLd) Ia^^LJ) ^ji Iaj 
Ia^^LJ) Ia) i( jjjj££U ^luUjJ JaiuJall £a J^jUajl ^Ult ( ^) J ^ I s * jV Cl)L^.^^ L-jijillt Ia^^LJ) ^A IgJ 


ClitcCjJ ^LxjujI £a Jc-lidlt ^j>a l^CilAJ Iaa Igjjljt ^j£aa C1)L^.^a]I (^ja SCCaja c^ll ^3 4_Lii 


sia!) 


.jbl jll 




LuaJI 


lajlUII 


Cl) ^ 2*4 c^lliA ^)4C« l)-?^ S^pLlallj AJa4^> aII Ia^^LJ) Cl A ajJaJ ^LCIaVI 

4jjUj$£]| 4j5LiaIjjC 4_^.jI^a _^-1^-11 4 j^jaUj^II <ajLL<iSI (JjlV)l Ia^^LiI) ^bVnJ 4 jqj*s ^Ic, 

.^IwliiJI ^kJI Jja ,j 4 j^JI jLu ^jlui sijj) ? ^1 ujj jl jIa* electrohydrodynamic 

A£.^)judll 4JL^. ^li^Jt ^Ic. 4_ijt j^Jt S^julall 4-a±laJ ^Vi\\ La^iLJt jUat ^t CjCLoAj ^»jAt Cjc*JLaA 
tit Ia C*j L-fl^xlilt ^aJJ cl)^J S^pUall S^juo2 ^1 z> IajX) ^llill ^aa\) ^ja (jt tiAj ^4 i>>q-C j^It 

Jct^)ll ^jCa^)aJt ^ Wq^lt (JjlV)t l^At^VnJ s-t^-lt 4 j^j A IjC 4 _j^)^j ^ja 4 ViiaII Ia^^^LJ) tilll dijlS 

!?V jt 



d)\jjjVt jli 4_L^ajAlt Lftj^bll ^2 jtct^)lt ^IjlCI^ 4 j x nj ]^11 xa j^)^£Jt CIjI^jaH ^Cllll Ia^jc- 
4-^.^aIIs j ^^jujjlalCxAlt j ^J^)^£Jt JU^aI) ^jjjIa ^Ca^I) (Jj^lilt l- AJbuaJ I^jI^a ^ja ^■t^Luj Cl)ljj^Il£JV t ^5 

^slj (jSJj 4 -^.^aI) dill ^Jt SUaJLAlt 4^Ualt ^ja (j^* 9 J C4x Ajuj LijUiij $.^£^^11 4^lia 

(Jj)Vn Iaj^jj ^^Cj^altJ ^jjllalt jl ^jLillt 4 ju1j CIjLiIaxj ^Jt j 4-2Ualt 

i 4-^^a 11 4-i^.L^.jC-t Clltjjjlj ^t ^^)^t 4 -^^a J< Co ^Jt 

^^ikilt jt ^^Ixaj ? lAj!ibil ^juj tiAj 4 -^.ja]) 4-SUa (jt UJpUl : ,;Wu,;; 

Iaj^) jt 4 i^tt (J» ^ 1 Iaa ^^2 U\\ ^5 jt ct jit jCa^^* ti Wo^'i 4 C^aj ^A^lLJt 

^Jt jrl^j 4J| dllxA (JaJ jbt jit 4_lajujt^J S^)jUalt Jalidlt C^)^a (J^Jj ? jtct^)lt ^ja l^Jallllt 4JL^lljujt 
Jliix, ^jCa^JtJt £ Wo^\\t Jjlal 2 c^lli £A _4 ijCat^4C»t 6 ^)jLla jt ^ 4-Jt Jjuj^)J ^ 5 ^ L 45dt 

_lA^)At L_flLujjSt (Jj 2 L iC^Jt Ljjt J 42 VI ( 3 ^ S^)jlJalt (j^AJ Iaa (_ 5 ^)tct^)lt C-iuoSJt 4 ^Loia 


CC^aI) CC^jllt Jal ^ 5 -^^ CllU. jaII Uj!>LJli ^A^clilt 4 -^.^aI) CC^)J ^A LlA 4 ^^aH ^JLuoaH 

4 C-l* j\t ^AaI) Cl)ti Cl)Vt»j^alVt tiA Cc-Luj C 2 j .(LiA SC^^jaII Ia^^LJI ^^ajt >/r\ ^ 5 ^ 
tiA^ ^lA^^blt ^ja ^^)^JJ^ 1 "''J)' S J)^^ ^^4^)ia^Vt ^j-1jIa ^J CC^llt 6^_u-sa2 d)L^^Alt SjLil 

4_)^)^judx]t c^tjtctjll U a( J&\ jtilVtjtctj 1 g aC^ILujJj j ^j£ajIa ^ui C-jIaMI LaCc-Lujj 


OfJ&M 


^l^t f j^Jt — dVl^alVt 4-uiilA 
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cilL ^ysLLcJ jjLu*jJjJ^\ AjjJa L—U^ i A^a^^J (JaxJ ^l3dl ^ ^ 

Cl A ^ j-aI 1 ^j^iar j tiSliA (ji (jjjj ^-C>' u^i\l (JAjLg <*—!9Jj^)£^i]| dlVt )>«oM ^l.YVnul^ A^a^^Jl 

jjiuCjjVI (J^l^ ^JjCjj (JSVI ^ 5 ^ 

^jjg^JtJJ djlojol (_5i £-LCjj l^-lll ^lill ^IxjujVI 1 g Ajj^g £^)jUall (Jaraj La^iLJli UjI j Lo£ 

l^J £d jCoaH jl ^1^)11 AaIoJ 1 c^L^j ^11^ ^ k Loll A^^aII <JCxj C3j £^pl Jail A-ijAaL^Jl $. Ij^Vl c> 

Ajuj^xIaII A^.^aII (Jar Vi j! ^)LjCll jld j £j£la \aj* Ajuo^ji-LiII A^.^all CCjj A ^.1 jl Aij^JaJ j 

Jg 1* £Cjli ^.LCajjCallj AjjCI 


Ailjil (_£jCj J jlg-^ cl^ l>^ J ^ x>\l (j* 

ijj* ^)l^l^)ll A-<Jaj| (jj* AailV^a £-La C5^ 15(JlauJI j (jJj^lJl j £^)l^)^Jl j 

jj* dj^iVI ^jWntn cS aIojjJI jjjxIIj Ajj^oII l&Cic. ^llll Cl)l j ^l^JalSllI 

_ CjCa ^.^.Ull (jjfLaV cS ^qVill A jV<fa ^IxCol (jAiai ^1 ja ti3U& J Uj 



; Jj- 4 dJjJ& 4al£ J£Lul 4 (j-4 A^jjSj V 

■ ^ 1 11 j^ ^^ ^IxCul ' ^ ii,Q ^ Cy l<> s * y s -1 


£ja ^ A jjJa L_ljL^. (jj& La^^LJI c^IL x^sIlqI ^Lau Cll3^]| -2 

,l^j|^)jJa CiC. S^jUall L ^jjllLiSl ^.I^Jl 

£jjjjJalU C-Loul is^J Jj CliLujj^iill £^. LCal Jia -3 

i A^LaiJl AJa^yLall £j* A^IjIa 

^)Ludll (J^L^ £^jLlall ^-L»g^ ^JaxJj ^)I^I^)H jaLqJ Aj^aLj^all (jj& -/\. 

< _flJiu (J^lAi (JA bjfi-} (_5^lct^)ll ^^jCa^xSl Wq^\ 1 (J-ilaj j*\AA A-illc- dslc-^juiJ 

turbojet engine fan blades ^j^ 1 ^ jll^l^aj) ^Ja^Vl JiSV 

vertical SjiUail jjlj^llj engine air intakes «-'j^l J^-^j 

.stabilizers 




f J^Jl — CjVI^jV) ^ujAjA (jk M\a\\ jaOl&aI] 
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iSpiltnik m iMiiqmll uicluaJI jaaII pa OJjJajJI dJjj JacJI 


A4J4^WaJI CLjLujI^JI J ^tiA (jlS ^4 1 W 4 j^fLoUt W ^|3A ^3 lm3^)3L>a 

33^)4 Lo^iLJl (Jc-liu ^JaLoll ^Jc« ^lAlil A^IIaII 4_Lla]| 

£^I^)a3I I^ya jj^aj a 3m (jj^J AjI34]| .Lo^LJI e-UJ43 (jUaj ^3 3m jA L 

.Loj^^LJI 4.^.j^ill (JlSdjI AjuosIIaI IjSj ^-tmjj Loj^WlI 


aJojujI1963 ^tc- (_£jl 31^11 ^^*It ^Woatl ^Jc. Lo^^WlI ^)jjIjj Aikwll djVt4W]| ^aI 
Aj^)I jl^ll AjjJa^)*Jl ^JaULalt J^Ixj (jl£ (JlLollj j <j£j dimI j ^jujAI^o A.jxa'n 

__4_j^)jUI dU jWuiVIj Lo^j^LJIj SLWx-aII J£judll 4 jj^)£ d^W^a^-^ ^1 


Radar cross sections of dielectric or plasma coated conducting spheres and" 

."circular cylinders 

^olu^a (Jjl I jllLt 33 clm3 jjudll IS 1957 dl jlui 4mm lgLl3 j 

^jl juL 1 ^I A ^j| ^judj^lt ^)LuiA ^*44 a] 4 \^1 "v js\\ 34C-^j ^ 1 — dll 

J^.13 ^C>1 u«Wt ^oklt c^lli (jl£ Jmml Ijl3j!Lo (jl£ LoC- C q\*iVi ^ uij W lar 


^34J ^jujLujVI ^mlllll AJ 4» u^a\I |33xj ^4^1 j ^Lma3J ^4^1 S^jUall J£juj Llx-llla 

(jj& fi^juo3J W ^ j A-lllo dlo^jjuaJ ^iid^jVt A jjJa W i ^£3]) (^Ij4^4jud3l 4Jlm ^3 _ ^A Lo£ 

| jl 3l jU ^jJj^aiLo (jmjA£jut tilljA (j jft j > jj } 4 jar jjWlt Lo^^LJt 


- 4 u'Qi CluVWjudll ^jaimll uAi JjVI 

b aJjIx]| Lo^iLJI ^o ^jjSj 


^o aJL^. ^d-sall (JjLWj ^jWqVi j| 3j^ 4 ^3 Lo^^LJl aJ^LxJI S^)jud3ll ^jl lJlouSI 33j 

_^lx, J^juaj I^HaALoia c Qar aJL^JI (jj-3 Cl)3l3^l HjLuj ^j44^)j£Aa1I ^jjjI£juVI 

1 ^^ol*X jl^ILuj ^jud^Jl ^ Will ^4 LojvWlI 6 ^juj 3 ^1 4 junWl i» ^jj^ *\W SjLujVI (jli 

j ^jljjLudo 1 (jj^4 Lode. jA -W^.!iL<ill ^ x>\l .tajLuo lAlm^juj Lo£ S3^3iJl 

Lo3jc»j i( _5 jl^l jll ^JaLoll ^^^4 ^A (I)'J(jU j^j xn aJL^J) c^IL ^3 




f — dVWajV) A^uuAjA 343^1) jaaS^aJ) 
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*A.V W ^ Aic. Alii ^ ^ J 4 ill l jJaJt J (JJJ ^.LxJVt AljA ^>±ui ^ ^jj i- A jV I Qj£j 

g ^1^1 ^11 ClAjoiLuJ ^L<a) ^J^a ^)JC- ^jud^Jl ! jSb^a ^jLuiJ ^ W^X>\1 ^Jjl^JjuO 


1^1 J^£ Laj!)LJl ^Akjjuol jA ^gVill A Cl)li ; nia!lll 

L_J J±i\ £jJaJ Aio ^j£Jj ? La lc-jj c£ jl^l J ^aLa l^J ^jjSj A-ijAx^all CLAjjI j$1\ (J jl jjuiS 

jl jl ^)ll C qlqAi j ^jI Lg-^al AkU jS-aJ JaxjAall Allis La^iLJlj ^ iLa^a ^ ^)La 

^ -12k, jjujj ^ ^ ^ 


^JfaJl AlJjfr .f 


f y±l\ — ljVI^jV) ^ujAjA AiLaJl jd/Vivati 
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;lg_La aIIujI UjIajI J jjjj La <j£J A-JUuiJl Ljj£ doAA AjjVI J 

?jj» j^alt aLu! ILa (j-d l£j^al L QJ^J c5^ 4 -UjuJI jA La 

?^11 4_lj^ JJ ^llxll ’’t^J^a!' 1 \1 6 jill dllC <l fs j 

r^jjj L_J^)^ J] ScJ’ J-lln^. JhiL^ ^I^)j^a jA cJAj 

?Allllj A-1 a11o L_J^p* 4-^ J J £* <j^4 JAj 



GPS 

Guidance 

System 


Batteries 

Exppandable 
Copper Tube Explosive 


Insulator 


Stator Coil 


Dielectric Structural 
Jacket 


i i ^ill ^.^judll ^ALa k )\ (Jljjjuall L_fl^juo ^ !lll A Y) k mV I Cj^ AjujLijuall ^jc* Idxj 

_Ijc. ^jJa^a ^A lAA ??4 uniU i* ^1' 4 jJaJoll ^^ALa^ ??? l£j^al 

Jc- Ig-lx^j 4-llLojaill Ljj£ 4J dL«ojJ (^ill ^alxll jjLnN Sjjj^all ^a LajL^ tx-a ^^)ll 

!Uljjll JJ ISjjJ si^J 

4_ilL<uudll Ljj£ (JJ 44^)xll J LLi^-al U’ Jj2j 4_Lalxll diL^jVt j£l^)-a 1 g 10 J* v wTi ^Jll 4-iii^Jli 
(Jj>^ ^A jnxi 4 LVa xillLaJ I^jV Jj 4-laSfl 4-plc- li^LS IgiSLLal <*_ njuoJ (jJ 

.4 jxxijLdx^aj^dll Ajj^jII Jjljill (j^a J 


Electromagnetic ) ".“"^‘"""u *^ 11 <us-uii qi aLuaji 

:(pulse bomb 



^)jaull V <jll i^ys 1^-jV *^J4^ ^iLtll ^^4 ^jll A^lxx^\ J^kl <j^a ^^Luil\ I^A nxj 

4 ,x«oi°il j CLi^\ >^Vi1 Li^.j1^j£j <j^a 4_ilL^JI &j)\ x>i^wll dl Vnx> ^.Lgj La 

<Ja( Sdlfi V J>^1 (j-<i AxJa3 Jt 4-la^J (j±i (Jj)Vn ^jl Jl \y 


^jaJi 


Jlil) f J^l) — dVl^jVl ^ujaIa J di^lt 
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^Jj ^alc- JIjLa Aj-j»IaJt 4 aj.IaII j) jJa^Jl J C_fl33j J ”4 uniU lx 4 Loall 11 ^_I W LuU ^jJC- AjJaAC- 

JLiaII^ JjjJJaSH dj^L^al^All JS JaxJ^ C_i^lj| L-LUjojlll 

.ll*^ cJ^j A_ij^aJI ^jSjuoII^ £-XuJ! cIjIaxaj ciAS^aII^ 


jlull S3 jC. JjaSjlj l£3jjaI ^)j3jj C_fl^JUJ ciljLa ^ajJ S3 a1 <jj3j (Jjjjxll L—Sl_a3 tiljl Jkj 

tStty AjjujI Sl_ia> jltitU JajJaj L_fl^juj AJLaJl g3A ^3 <^1j 13 jjl ^Llakjl ^aLuJ Ia lit 4 JjLj^^SII 

c^ViSaj !ila A-iljVI 3 |^a1I ^Jc, IAajxa (Jj3j 4 Aj.Vqll ^)jj^a*Jl ^3 jLouVl 1 ^-jujIc. ^lill 

AJVI jl (^jaJ^-aII SI^Sa jl A.33 j]I Jg.'N jl (jjilall jl Jj^aSH ^1 Jl jl (j^jJlill (Jjxjujj 

4 Luall 4 \» q i ^ill liA jt _ All v w \\ S JjjuiII ^glla. AJLoJlSI ^1 A-a^iill ^1 4»±judLaJI 

S^_a.VI £4 aJ A_ijjjj£Jyi Jl jJI Ail£ ^Luosl j Jlaxj Jj Ia (_£3jj Jill 4 j > )at i* a j^-SJl 

ClL^L^-a^All a Lull 3 |ja <ja 4-i1iaH A-iJ^^SlI JljJl J^La* qa (Jaxj ^jll AJj^^SJI 

J 3aS*j ^iaJI Jj l 5 ^jj A-ijjaJI ^jIx-aII J JjUSII <>iA ^.ikUj .Semiconductors 

AJj^joU 4-LAJ^A^ 4^ ^ i ■>>. a 1 iX j l^AA 4_jAil3_J) 4 -n. \ L 1 ^ ^ \d A-lS^JLA 


loLuuiiJ ojjjuIjJI ojaAII 


\ \y i\\ *A ^ \9 l ^ 4 j in a'i ^ \n A-iILajuaII L—lA,^3 ) ^ls ^.LajoiII ^3 Q Ti 4 j t nj W \* 4 \ ^o\ l 

6jSll ^ja JUjj jj l^i^Aj3 ^ ^La 300 j 30 u^ (l^j^ 10) 

.AjSjj^VI S3^l ci^bVjll ^ c^LJI Jj cULJI Jj.Ja^U 

A-ijIj/ jliS299.00 *^^4 4^^^! cIjIjV jll cJ 1 Sj^li <lmll 6 ^a ^jj 

i( JajujJ Js Ia Jj ^J*4 Ig.WVi Cjjp 0 ^jJaAC. ^ja (J3l ^3 ^1 


" l 1 J * < ~ >11 ftaliiiUI ulUal 


j) ^ J qa JiaJJ Cl)L ^.ja Jc- .Aajxj AjjuJaUxAj^£Jl A \ >jjV 1 ^33 SjS -\ 

u (jl J^l A y ni ^JLiajS Jc-lij ^J^ l>J.J cJ^ 1 ^5 

qa JJaJJ Aj^atx-a^) (jJj ’JUJ" ( JljA ^>40 JJajj ^Lxjuj j! A_^.^a IjA A. 4j>V4\t -2 

.£■ jjL^a jl ^33 a 

4-^.j^ll Aj^jaI) A£»^)juj ^jj-3 iA-ijlj/^S C_all 30 Aj^LxJI Aij^ill A^^joi ^J^a3l J^aJ 1 a nj -3 

A-C»^)juj) AjjIj /^aS c_all 300 Jj 


OfJ&M 4>lJA 


Jlill f JJ) — ljVI^jV) A^ujaIa J JaJ) jaaS^aJI 
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! !?<ijJLeJI (LuiijJaUcflqj^^JI eiUlnaJI a 


iLij) j±=ajaj 



Backfire reflector 


Double helix antenna 
Dielectric nose cone 

irculary polarized wavefront 


d Un' L t \9 ^\\ ^ j| 

^JjlALo 

lAi a j£Jj d_£j]| Idfc ^ jl±kVl 
dd ^Jl ^jx j 4 LVo\i aA& <J-ao 

.1980 cr^J 1960 t> 

^ AjUaj dj^L^. daj 

j^ 1958 ^LJI A-Lukll 

4 LYqll S.Wixd dddijll 

-kp^dl 

Ajls j!La jjc- 0jtlj ^1 djd dij 
Axjj jU AjjAo ^ jl jjuj jc- jLiill £-Id A.nj'sjjAi^Jl Aidkl) jj>Qi jIjI j-o ^J Llli^ 

U!>0,1 ^ jjd jll dd a*^o ^d jAaijll (jl La£ jj>qMl jld^ jc* JL-oVI djllo 


Compton jjp>a^ SjAUa jc- da djA 2 k ^ill ^Lj^dll L_djIxdaVI jl ^LaLlII ^mVu J da j 
^j^jJall jjjjill (Jc-lij S^AUall gAA (Jjj^)Aj dn^> .1925 jjAiaS ^JLJl L^idldl ^lill Effoct 
C_ajL*Jl LoL^ AjljujI (J!i-o A-iltc» AiUa jj ^jujdaLlx^j^d jjJji ^alAlaj^al AIjlS (SjLaII djUj jj£Jl 

6 jj^.jjln]|j jj^jua^VI djl ji j* j^pdj djU jjj£JI jd j^jinllj jj^-j^Vl j-o jjS-dl ^j^JI 

tjLo Lij^d t jUj 0 iij La-o A-idajVI ^ xnjL^Uit-dl JU^ll ^-o (Jc»lijj s j^^-aII djLj ji£JyI o 

d j^aII jdgjj SAjAui A-jjoulal Ik * jj$£ <dad ^-UjI 4 ^JlHII jj£j ,Lj5 t-Lua-lHix^ Vl ^ ^dij La* 

_AjLjujI^ *L^.Lai* (^-ic* 4 L^>J^ll 



.stator winding armature cylinder 4jljk^‘l (> 

jL^ttiVl j-o ^Jaiuj 6^I^)S c_aLAll j jL^uiVl jjj jjfLj ^L^AjVI SajAuj d j-aj aj!I 

^Ak-ia-o j^Sli)^ ^■Idi-o 4 L> i nl j j AjAxj ^jAj^a-AJ c. ot^tl _ (J jtc* L Q ^^lj 

.A-LJj^£ll AdJall jjkj djl9j£-All j-o j-o A-iJ^dJl Aj.^MI 




f jaJl — djVLuaiVI ^-ujaIa AiLdl 
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(J J J ja <ja Jkjj A-uJaljit^jj^ C*ll> ja Jo CaIxj JIj aAJ]| &AA Jaij 

. J jjVl J jLud^J L—LU rtTl V lil 4 (JjUS 1 I AjiL £A <jLaJl jA IaS JUajS iloliS 


A-uSill (jjoiL cj!jjUoII jl Cruise Missile jjj^' ^Jjlj^-a c> Aj^jknx Ajjfrill AkSJI Jki 
A-i^. jl 11 GPS aJjj ‘Gliding Jill JjV JVI aJj <Jk t aj, J5M1 JUSII klij J aa^VuhaII 

JjSj ClulS J Cxj jn,hll A-iLutfalidll AAkjVI LgJs-liS <ja Clj^^jO Jlllj AjoLL^all Ja^VLj ^_^.!}L<ill 

. aj jjjLlill sjlill J\ jjJILj jJ ^Lk J tgj <Jaxj Jll Pin Point a^j^II aScII Jl 


JL^aIIj ^ xtij3-iLix.Aj^.S <JL^a ^-IHjI Jo Jaxj Jl jC J)Lk JUSII £>CA Jixj 

' g j\o Cl 11 \ Jill Jl Axjuj) ^A ^juJaldXA^^^SJl ^LxkSli AjcJI ^.^^judllj (^JjJ ^A ^juJaldXA^^)^SJl 
^LlujVI AllkujI^J <_£ J C-5^1 c£^-*Jl £ J^all AxjujIj (Jj^SI AjlJ FM <Jj AM J Cljlk^A 

^cjjj ^ xtnkjxAll JL^aJI jjxjj tjunk ')* x> V J 011} CC JaII ^j^£JI jLnll J Jxj <jl l_i^j Ua j 
^)J^)A (JA t-LudllalixA VJa CljJ c5^l jJ Jl Cl)l jLull JuJjA (JaXJ IaSj JlA llJj^S 1jL)J 

aJjj^S Sjlc J I^jSa t jIjj ^gjujal JU^aII Ica jli aJj^SJI S Jlcll J jLj 

^aj] tjilS UjUj$£ IjIjj 0iij AkxjCa jjcI j djLujI J .tinj^l Jffi> jjVI S Jlc 

Jlj^S jIjj jJjj Jl jJ Jl AjljuI) SajuI J <1jIa ficUj JJj 4 JSLuaaI] JL^SJI S Jldl J 

A-ijjj£jyi jl jisi A-iijjsjyi sj-^.Vi ji jc j^i jj jis ju^sji jtji (ca . 

.Semiconductors ^X^JI otjl cIja ^ja aJiaII aLISIaII 


Jl 6 JjCj ^5 xjal ix ^ (JL^a J Jl Jl A-JlxJl SAjudll Clili jj^l Jl Cl)l jLujI Jatlill jl 

C_UjIjVI J ^-Ij^)^SJI Jj JaJa^.j JiJl Jajlo^ !)Ija 3 J^ajA ^kk\y ^1 Jjl jj 

SAjudll A-illc. i^l jJaAJ Jjuj Jo Ajjjg^l Cl)l jLilll fiCA kiiltlx jj UiHVl ' g IS A- 1 jCxa 1 I 

c Sj-uj Jll Joj L_suljl A \>^i*ia\I Jj_uaSJI C ijISjci jl. i^j <l^x1a1i s jj^i ji Jill j 

.A-ij^SJI cijlcl jaII Jj^Ij cIjUjUJI .Ajoiijj tiSXajV! 




Jlill f JJ) — CjVt^ajVl A^uuAjA J JaJI jaaS^aJI 
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Armature Cylinder Stator Winding 



High Explosive 

AjIIc- A i c_aLallj CjIsjUI <jjj AjjLj^^SJI SjjWI Ale- -]_ 

.stator winding ^ ^ 

jL^AjVI jUjUjI ^Ic- ^jIj^-S £^^j &^pl^ £y* jL^AjVI Sjj^Iuj ^1 ^<JI (JI*jujI ^jj -2 

.AjIjkj^Vl stator winding <—^1 j>%±& a^j^S 


aJj^x^ dljlS ^jll AjI j)^hVI ^ K<rk'\A c_aLill ^jj^aJ C-aLall J^-l^ J)\ > q *^VI ^)LuJj| A^C» -3 

_AjjIj^^SJI djlaj£Jl ^jc. c_aLill ^Jc- A.4lx^ S^jjI^ c_aLill j AjI^J j^ajj 


JUJI Aj^jj ^Ic- AjI I (J^.1^ j\.>iftM &L^jI ^3 ^jujjjj ^jll A.q\x^\l S^)jUl (J-oxj -4 

A j l oj !■%! \ '<9 ^ A_k^jj ^cjjj] q ^ l jjj W \* a\ \ 







^JtiS) f — LjVt^ajV) a^ujaIa .iiLaJi 
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:Ubiquify 



jj 11 A -iaii jAlJ 

*LuJ c_ilc>l dijlS 1 a\'\a t^LcjudVl 

t djliLij£Vlj ciAc-ljlkVI 

(JjijjaiA 1^-1 (3^ 

^SJjuO^aII ^LajuJ ^ J'N A jLud^lJ ^JOL 

)ij ^AjJallj _Aj^aLk 

djliLoll ^Luudl (JrfO'N /Ml (jil ^2 A£-L<UUJ 
(, ** ^jjilu A^Lajoill Ajli ^* >^\ 1 

jl (jauuj S^tc-V Vj 

__ i~*\Ln jl AjjUajll jjjju 


:HoverCase 



® DW/Z.Abbany 


<J-a^J ^jl j^-2 ^)2jA n La) 

,LJjAi La <jj) tilxJJJj <2j2 C-iLtJlj c_LjliaJl 

£^a (_pa^)JU _ ^)Ludll 4>a ^ I I 1 

^ua^)JL>a ^2 Cl)lc» I ^)!lk VI ^j-a 4-C> *a 

752 ciljLiu djlc-IjiOU l ajw 

48 L>^ ' vVm 




f j^]| — ljVLu^jV) *LujAIA m \ a \\ 
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:HandsOn jgi juaii^ j 



© DIN/Z .Abb any 


uj^j^ "jJ ^AjU" 

^ ^ A Vi Ia ^A^C'LjaJ ^jl 

SjUc. M (jjt ^AjW" . I £-Ujl ^A^JLjA 

."(jLiiir JajlII Itigj a jfLAlS ja aj ^jc. 


: SeekN Destroy uiqpmia ail >!■»■ 



«33l" 




iajj Aa jj jjj^W "^Jjjjjli 

^ \ a A_^ ^ xjj, A.^^«iuJjl| 1 l ^ 4 ^ i*i< A 


^jc- AjI i-A n," L^-ajujI 

<jC. Cli^allj j5j j ^j-^kjudll l^J jUjj <1 
^3 Ajj^JlII (jialjC-VI j (_)ial^)AV! ^■Ja'N 
_4^11aj $.^)a]| (j| tLk^JAAj^ ^aJUd^Jl 




:EyeLie mu mi ^ 



i_iJ*£ oljlki J "<^V (jl" 

lit Iajs lJj^aLJ l^Ikjj I^jlajuA a a!£ JS ^ic. 
^a 1*JI B Aij^A jl Ai^L^a CAjIS 

A^J (Jj^)jlc» ^JXU«Vl (JA 

b A^.L^J CAjjI lil 4-ilc, I 




f — CjVI^jV) ^ujaSa AiLjJ) a \\ 
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:StraightTalking 


euljlui 



liljfLaJ M £Jj£ JJ Clul jUjuj' 1 

(illij .I^-aLu (JjA ^Jt*-ll CIjUlS 

A-lL^aVl tillxl 4.^ jlL cl) 

A y LAa-jt ClaUilt 

Alkali a!JI ^Jc» <*—^5^ Cl) 

lAA .aLII lAA Jl jj3 4jjLj 

.JjjU CluAjj ^j ^ ^ <rk\ 


: We SI Read uj jjg 



£$.l^)kj cill ^ajou3 m Aj^) Jjj" Lai 

(jc, tillij .llgls-l^a (jjC l_u£JI 
_^LaAll ^1 6 ^)jujLia L_u£JI Ljljj'Wxi Ji) 
IAA (JIa die. I ^)!lkV I (jAaxJ 

Vj Cll^J dill j La 0 -aL^)Jl 

J ^ LakLaJ djl£ IaI Laja 


:Faceify miA 



£.Ludl]| miJI j l_li^jl1 I ^IjlkVI Iaa Lai 

^La Uijaua 1 * 4. ^*> 1 *v 

gA^-J C jq\1 V Aj i (JjxaV)ll dl 

IjSj l-iILlII (jjjtljujj ^^Ull <-iLix]l 
_ ^jjjLa^l \j j] jLi t> "tiliiuua" p Ua 




f — dVLuoSV) *LujAjA A-iLaJl 
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2016 pic eij i qj uuJI eiLuAjJlq a 


( 


Cj 3jlI Cl )jxZ j d)LiSl3l Ls ^*-i (CA j jjJaall Aju^juj 4-ilSlll (j| lAi^. ^Lu 

Ua.y^MI djsjc- c*n^k ci)ljiull Iajj*£ 2016 4lui ,1 g Uxi ci)ljl£!Llj ^.Ujuj) 

.2016 <y "Cln3jj 1 ylll CClngMl ^Ic. C—fl^xHuo JtL3 ICA ^3 _Cl)l^uilJI ya a 


.-•- 


:Samsung Galaxy Note 7 ^ 

A. 



AjljujI j 4_auCa CVql's ^llll 6^-^.VI (JAJ (J-a 

tillij 7 1 > L_fljlA jA ClujUVl ^Ic- 

j AjJjUaJ ^Ja mil 4 >jV) 

Clulc.) _ jliul 3 ?^ UJ^ j>^\j 


CllCl^^ Cxj \ ]<QulJ (jC. ^Jlnl X^-Ui 

,6 




Clul£ d)tc-Ludll jj^la (J^ C5^ 

^ji Cxj ^j£J _ Jxallj aCA 

2013 ^ )^.MI cJx^LJ 3 ^ 9 ^ ^—^ 3 ^ 

.2016 ^ ^ 4 ^^ ccc^ci 




f j^]| — CjVI^jV) ^ujAjA AiLaII j^/alvaM 



















:Google Nexus 






(j^ Ic-j^juu* Aji j 

JpLaC* <Jj 3 aIaL^Jj 4 j 3^ ^aJ 4il V] 

^9 6^1jlSI ^aJ ^ j^)ju!a]| 1,1a C_1^jH 

.2016 J^mjuo 


:Microsoft Band 





^ '-^'-6- i ‘■^■^ <^' L $ J^vi 6 j^VI 

t dia jjji j jfLiLa jl^ jA 2016 
Ajlij jou (jl ^ij!L<ill (jl£ JU ^51 ^^Ic. 

.5 




f — CjVI^jV) ^LujAjA (jk M\a\\ 
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:Picasa 


( 


A 


(SSk Picasa 



LujlSaj j A^aCk 

^Illl (J^d)L^.j!iL<i (jJJ 1 *>>J) ^A (J^ 
UjljCo ^aJ 4,^k\l fiCA 42016 ^ Juj C l^Wl 

4-^ ^ .2004 ^ C5^ ci^J^ ci^ L>* 

<La,^k]| &ca A^^judll cl2016 

w )J J ^ a 4^Ck ^Ic. ^)jkl (J^jCij ^jk^lll j 
/Scjc^JI djl^i-^l l>^ cjCx]| ^lill 


Iuijju dUj J_i a jji 


ai^aJI e&jlq^JI 



I j/^ IaUx-<uuj ^1 $.L<uujVI (3^ c5 ci3VLj 

jl£ fcCA ^juoI J idjl ^Jjuj 

4jj^^\ij jjkVI aJISiII c-ijl \\ 


lC-VI ^to! k CuVt 


CjCjlSI jjg 
Co C5J4J ti3VLj .Aj^alk 






<2016 ^ .4-£cll ^jIj^SI JU^ 

S^-^.VI ^ u«o (jc- (^giklll C1 jj^)S 

_ 4j 4-k-iaLkll 


IqAII ude juljJI (ielniii j» ■"■« 



tLiAjuj^) c 5 ^IkLVI Ica (jl Jjill ^iWutu V 
^Cju AaLujj ICjC^j <JjI L_flj| jA ^ (jSJj 
^tc, ^j) jCjjj _ CIA^LojuJIj (j^alkJl L ynkJ\ ICA 
^alckiLuol \ \ V (_^cll ^Lx-l! ci 2017 

i( ^ljJal (Jj"\ x> (jj^ (^y* CJ^’^I CIjIc-Lojuj 




f y±l\ — CjVI^jV) ^LujAjA (jk A\\a\\ jj/Tivati 
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IJjUaSn 4iAaj 

(3^ aLjI^J) C1)I^)IjujVI ^A (jfrlLIt ASjLj 

a Ac- ^lc- J 3 L 1 LVI &AAajjuj ^(jjLll 1 g juo£c- j 

[I^aA) ^-aLc- 


_ L^-Lq ^^ 6aLLI ^ 

^1 £A (JjfLlI Sjj^ (jALj jl ^aLLijI ~2 


ijJal! Sjjj 

_^jjo^juL<a jl ( _fljJLjJa (JIjSlLujVI (jl A^AS ^jA^) A. juajj lAa> A_1^ (J^JlLH £_iik^aJ ^aL^> £jJ& A§ 

WqQ Aj^L j) A^A V (JjLL^^U A^AIaII ^jI x^n^Ll AAC- LILa ^ji ^aC-^)j 

^-nlaJ ^jj ^Illl j - (j^alill Ajl9j^)a ^gAj - A j a L x nV L ^ajujJ La <A3 La <jV LUAj A-iltc- 6^li£j J^LLVI aAA 
CAIAj ^-LjuJI Aa-LiL J^LiLl ^cliL Ia^. AjLaSAj ^Aj^all aAi^ Aj^LjuoVI AAjIS IaI ^aJ ^jaj 1 g-ilc- J^iLlI 

aJLs ^ < >. ^ ^ 

6jjJI (Jjlijjj l^-ilc. l_i£jj ^jaVI ^gi UAajI La]j (JjfLlI ^-Ljuj .Lis (ta j-u_ii La ^ju^MI j 

k j?^aaLlI aL sj C 3 ±Ll ^jls ^Ull aJLisa CALL^AVIj ^^)AVI &AA C& IaL t a.vw^\\ i 
IgJLftjJ (JJ)^j*5_J^ill AJjoUJ^)1I CA|^)LujV 1 jLijJuol ^aJJ V ^gJLlL^ ^lc- (ujj^ 1 

i Ajjx xAall A-njUJl CAl jLuS^U 


OfJ&M AlJjfr .f 


f j^l — LjVL-^jVI *LujAjA AaLL) jj/Tivati 


52 






























jt 4iiS^J( ^LjaV V] jA La J^iiaH $-!)LLa ^1 <jl ^jlaj ^5 

$4jC>t h^ll ^)LaSVt (J^ Jaiujj ^Illl 4 jxtij3^Llx^a j^-kll djI^LujVl (jjJ^Jtl 6^)^S Cl)|j $.!}Ua]| (j^a 

■ c3f^' J^Lk L_J^)jaull l^Jtkaj C1 )I^)IjujVI (3^ A A ^ic. ^C-LujJ C^UAJj 


LNB Bjiuiiii 


eilug ILuLi 


/ 


4-iJaj 



Jalilll LNB J jI^-j 4qjloj \\) 

A-iC-ljj^all ^)La3Vt (j^a ‘La^Lall dj|^)LujVI 

Wki^j 

L^_iic« jjjj djIjLujVLj LNB J S*^j <Ll9j 



.l£^ jsi ji 


.2LSU1! Jj l^ikj ^ 


A-Lajl^JI s^LiVI LNB J 

4 AjouJaLljua^ dlljLujj ^Ac. 

<4 jIjj^£ cjIjLS] J] Microwave 

J) ' g ijj^J ^aJ \Aj4j£j 

CLjLiL&xJI gJA (J^Lk S^)juojjud]| 4_i>a£> 4^i^u^a]| 



* 

» «% 


LNB J 41>>ilLa!lj 

JLaJJU 6^.1 ^11 <LaJp* L^uU ^Ull 

6^)JuJJJUdll (^-ala^a ^)l*^La 

4-LudJ ^ j 4 Ui^l l C_)^ j 

d^LudVi 6 ^-uJ^juo 4jjudJ ^-ll <klJ S^LoiV^ 
^ILj tLNB J' £y* 4^.^)lkJI 


ji LNB Ku-Band ^lLjosI Iaa ^aikJl LaK 4j( 43 ^*^ l.^> jj 

.dB0.8 lULx^II ji iilli ^ (Jjjaal jiix j dB0.6 




f y±l\ — ljVLu^jV) ^LujAjA A 1 L 4 ]) 













Lj ULaSJ (JjuI LNB J j ^gAc. S^lc- c_n^j lAA (jl bJa-jl ^Axj (ji L-i^j 

(JJd^J (j-4 tjl£ ^lj C3^“ I^A (^ (jljJjLaliA U^^’J (JJJ^ (j^ 

jatx^Al (jjfLa A5 11250 ^j5 AjI ^ixjzj 4^ki ^j5 J] (3^ L lAA jli tilli (^a 

Jajuojld ja S^kjll l_jjjUI ^3.jJIj t^lla dB0.7 uj%^ L qfiS) 11600 ^j3 ^ dB0.6 

.l*l£Luy lLjI^jjII ^Aa ^gi SjjAjjuAI (J-alx-a 

jalx^Al ji LNB J (JjAoSI s-I^Ai C5^J (J-^*-: 1 ^ 'g 1* ^SAAj ^All L_Jj4xJl A^j (Ji ^-AaJJ AIIaIj 
jalx^a Cl)li dAa>j ^Vnuj jjAj^a (j^a cJ^'J Lujjjoui (JlJiSlxtiVI (jjfL £-aj dB0.6 1*\1 

4 J jj & a^, ^Ac* cJ^J ^jjjLiillj Vj jaLx^AI IAa ^l-Ai] AJL^la ^iLiA <dB0.8 

!!!(jVjP eitf 30 J'J-) l>^' ^ jW 




:ActUatOr (n^>nJI plja) j q jqjjl !I1IU 



tA.£^)V*lxAl ^3Vl\\ AjjujLujVI ClAjj^xAl (J^a ^)jJj^lll 

A5j L_jUjujVI -lajudjV Jjiall L-ifljJ ^ L- LIjuoJJj 

jj^aJ Aij 4 4 j*1xA]| j! jjdAll jl ji^.1 <^Al C£^jH 

A^C- jllall C_fl5jJ jl ^Laiij ^ Ijjll *LiaJ J! JL4I 

(^ (jlc-^j A]LaA J tlj^)C. jl li^juj tiSjVI <*—fll^)Aal A^j 

;(jjj^<AI^ 4£^aAI 


C5 Juat jll jjJj^Al : JjVI £jAJI 
tjUiujt ^SVI ^Aj - ^ qV^ ^ caLujUaj 


,1c- 




J! jaVI C>) H/H JJ^J- vtsa ^jSII 

.(^ 


(_^Axjj iar ^Jajuol^J AAjIj AjI j)x J LijujI^) ^j 1 j;}ox J 6 ^)IjC- 

Aj^aLaJl Mount (Jj^^'l ^f J 4 J^, UjJ J^I L>^ IaAaLujj Clilj3 36 >^->J 

C5^lj ^^gjj 4 ^t'vi .\W ^ j| j L> 1 L^i \ <Jjuj1^]| (^±m J 


^JfaJl AlJjfr .(» 


^jjlill f j^]| — ljVLu^jV) ^ujAjA m \ a \\ 
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4 24 ‘18 ‘12 ‘Aj^-^a^J 8 (JjliLa 3* ^jjJ^aII L)^ (ta — 5 iLuoULa &*1C. c^IIjA tlj^)C.j l£^)jud (Jfrllalt 

(jI (jj^ ^3 Aju^a^J 12 (J^ ^£S1 ^3^ ^ 90 (^flalli 4 Jfrllalt £jh L_Lujllill Aj^^j 36 

A^a^j 36 Jj 240 l^A 3 24 Jj 240 jj (JjJall 

_ JUaC-Vl (J^*» J ^^lijj c^3^)V( Sji]l (J^ ^3^ ^ ^aC>V 


:&&J\ 4*jJ <> jl^ jjjj^I J^ajjj 

AjikUl AjI jlajujVI jjjj^I AjAxj L&frjilla jj M2 M 1 <JijVl -1 

.IjjC- jl 1 §^}ju] (3flall AjOjoi^ ^Ac. 1 jl cJijuJl ^-Sj 

>L5 jJajVlj Alu^ijJ ^aJJ <^_illilll cilludll -2 


j^£]| djLjafill L.luo^j c5^l j^j Sensor ; (J^*j tilLull -3 

■ J)1 g ^ 11 A^a^)J 4^ Uti^k AS^aJl qC* C_a2jJJ 1^ JJJ^-ail Al^al jll 


I^ijJI jjjjaII <JSLL» 

L-LUjjJJ 4-1 ]S^)!l]l $.\ 3*1^) 4^ AJLjuaJ (J^Sj ^juj)^)11 ^J^J^aII ^ill JSLuLaII ^)jS) 

jjjaj jl jiijujj^}]! (3^1^11 jl^Vl £5! ^1 Ac, jl jl^Vl ^jl 3f^ 

i( ^il jajall l_j^ 1^11 dl^jlj (Elevation) a-luJ^H 


: <_*£ JUafrS?! ujUoiI 

:Jla ljLlujVI 3 d dUfc 

(JaaI jj^all ^2l£Jl ^juiaj ^a^ l * IJUjaJ ^IkUl ^l^ill AjI j 3o x hV A ^C* AS^)^ ~1 

. 0 * imlll (jSLdl ^ ^jjll J 

.Climill ^jj\ jS J.^Vn J L-njuoJ AjI jlajuj^U A-ilkUl Ali^Jl jl A-ilkljJl AjI jlaj^Vl “2 

A-ilkUl AjI I ^jjj ^JaUa^ll J^Ul JSIj c ^ ijujaJ ^l^jill J] ^I-IaII (jl L^S -3 

_ jL- 1 U^aJ J t-tr^l A-I^jUJj 

(j!)Lk jjj 1JA U ^j^jjlII jl ^Jj^ill wll jjt^J L-AJjuaJ jjjj>J 1 c- 1 U^aJ (JUaC -1 cilliA -4 

C 5 ^l AjuoJ^) ^ ^_)4j ajoJ _)-ll 

(Jsl (jjSj ^)jjj-a 1 I aS^^. ^ 1 ^)^ ^-^^1 ijIS lila 4 aJ ^lijJ ^j^l jl 

Sic* 3 j^' i >mj 3 ^aLujj a£j^J ^1 ^jl-9 jl S.^jarJ Ajujj ^)11 CIijIS lil tilliSj 

.^ijVi ajI^ cji> i 




^ 1^1 f y±l\ — CjVL^jV) ^ujAjA .liLai! 
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:H/H 

g3Vt J) ^^g^t gSVt gA j\ gn^t (JJJ (J^m cilgxj AjV A-iiLailt <£gxJt gi ggiAlt bJa-jt ^AjuoJg 

C_)gx]t ^Jt ggjudlt gA gj 3 *i\t A_ilc» L)*. J’ iS^ ( 3 ^d J 6 <^g *3 

gjJall Ajjuotglt AjgtglU Jgj^-saglt ^ ix j tiAg A_xg3 180 (_£g^^ 4-jg^3 L Aj^aJ A^gx I ^ gl JOC.I g^AJg 

, -Ia33 A_xg3 5 J] ^] AijixJt ^3 ^1x3 gJC- gA j A^gxJt AjI^J ^3gia ^Ic. g3**o 


igjjjglll gA Adlc. ^Ic- Aj£gx ^3 3ajxj it ^joatglt ggJgAlt g^ A 3 tl^A Ajglaij H/H gg^g* cJ^ 13 ^ 
A^gx 4^* * £a l xAk^ ^ u ^^ gL A^agL Jj (3^ l£^ C5^ ^4^3^ ^ ggJgAlt liA gt Lo£ 

. jjj^JI I1a g& (jJall e_iiSjj £jjj Mount 


JaLxa gt^Li ^Ac* Aajxj S 3 ^.tglt 33 gilt *Lagx JjSlLujJ ^Illt LNB J Cl)t*lx.g S 3 gx* (J^ A_Lial-L<ill 

Sgt-joiVt Sgjuogjuj Ajjoij ^At A_l^t^lt SgtjAjVt Sgjujgjuj Ajjoij gjj Ajjoult gc« SgljC*^ SgjudgjoAt g^xi 3 ^J 
_ JjJa3t gl£ JaLxaI) (Aa g>> q-v M LaIS Aj) A3gxA L-lxjg gjAJLg Lflb J gA A^gLxAt 


gA <Jl_x glj li33 gjJ-il Lnb J a3xg ^Ac. S giSl (JaIjlaII tiA gl lx>ajt ^AxJ gt L.ixj i^Wi^ 

^3gltg 4 ^ U«oaH gu3J gA UlS gig JaLxaH tiA ^3 gljJjLoiiA gtjAxg tilliA goals 4 JgxVI 

_l^Jji-LuaJ ^Alt djt33gllt gAA ^3 Sgjujgjudll JaLxa JajuoglA gA S3^glt Z> L_Jgj£^ll 




IJLuuiiiUI uilr JaIuII jabaji 


; (JLj jjSj-a]) JitlL 4Jgaai-Ait f tg^Sft JbSluuVt f 

l jc. 1 l^a jl UxajlL Ia gJL^aA gg^j 33j l^ 11 jjj^ jj! ^3 L_iogj ^gll li!)Lk dgLuot gt JLSLujI ( gxJ (J^.t3!lll 
3g3^A 6g3Lk-saA glaxJ Ajg3^. Cll3jj ^3tgx^Jl ^x3gAllg 33gllt Ajjg£j ^3 (J^.3jg La^Ia l jl 

CliVl^Jtj dsVLa. glJ JaikSl ^a3c-j g3^Jl c-i-Njj 0C.gA fig^tj g^-Vt glaxjllj g-£jlllil 

gjtgxll gt Ajudij gAill jLujgt C, Q* jJa gt gilall gl^3 gi-A-a I^Ia g£ijg A^jLuIa ^3 l- IJLjujJ 

_ gAill gilall gA gla^t Ixk glag!lxj ^^t A 3 jj£JI gl^uuoV I gt A_ilLxSt CliljLiJt (Jl a 


^Ja3g cl^-^ ^gt ^a g gLull CIjIjj d)t3^gg C_flJgggfLlAlt gtg^lg gJgJjA^ltg A_i£luo!}Ut C_fljtg^Jt gil*J 
AjgA^k a\I gt^tglt Sg^.lg AjjJagVt gt^tglt Sg^.!g Jtg^Jt c_fljl^Jt ClASjjujg CliLujggiilt CIjLiaI g gL^t 
63g3^A ClljlS gig J\j£lu^\ (J^.t3!ilt g^L^aA gA A_lJggj£JVt Ajg^juaxlt Sg^-xVIg Cl)t3xAltg tgx. 


gjf^l <&|3 j£ ^ 


^l^l fg^Jt — CjVL^VI ^ujAjA (jk M\a\\ j^IvaII 


56 

















^aaII Ji*j V fm Jj ^JoJ <JJI Sl^JI jJj S Jj J ^c* JLj 4 Jlliill 

_A_illc* JjL3j S*Ajuj dljl£ 131 bCa-jl (J^I^All ^jCl *■ ^ ^ Cj^ J"*' Vj (jg ^ jJa&II JIjSlLuj^U (_£^J]| 


JjjujjJI (Jj k ✓*> J J La£ 4(Jj k «ojll Jj£j jiljujJjll qC* l.^jarJ Cl)l JjJI ^Jc* s-ULVI (JjCaSJj 

.UjIjI L-liaoj lllx^J 

cjI JlII I jA^Uiui l^_L<a Jbu Jll cLjV^JI ^ ^ % 80 C J (J^-I^All ci)VUk (J£oij 

Jill Cl)Vl-^3l I^juo) (J J^l 13a jTiar J _ C-jJll jl .^ar Jl <Jc* IJCjuj C_fl3jjjj A-ilLCaall 

qj£jl±i j (JUSLujVI (3fL L_fll AjJII L dll jIojjI ^Aiaj^aJ C-Lia> jLCaill (Jlj£lx ^ 1 L-1U^aJ 

La^j^oJj (jjall Jajuj (j^a A ui^ar \a dj| JjujI A * xi'NjLa Aj,^**i\ 1 A_njL^ d ^ C»1 juujI£ 

<J ^NUinJ > 4i ; ixjJa]| AjljCail! Cl)l JjujVI l g J* ^-jjJaJ SJl^.1 j SjUl£ j^lj UiJ <kj. J! 

_ Ubiu-J L_ilS All lijjLjLcj JI^juAIj djL^. l*j*\\ j (J^lili] Aj^aLoll aAL^JI g3a 



qqj^JAll Jalajj j 


uu pllsjJI pqiq aie Jail 


^ j$j L. njugj cl A jj£ Jit aA^.^ J aAI^J Joju jl l_j JAxaII ^*311 ciAAjj (JUSLujI V I^a^c* 
jjall L_n£ J SctcA Ji (_£C^ jll J^AI J C_SJjj JJi A£jjuo 3 Jj AaIoIa (jjall 

^Jojuj AjuoSjlIaII S^)LujVI 6^)juI 1L<AI d)L^.^<i ^»QA. u ^3 

c-lau V A^ilc- fiCc-USJ 4 V AiKllIj 0jlliill 4AjA*lill (J^|j Jj SjJI Jj (jjall 

C_flJjj JJI CjU. ja ^)jujLia cl^ 1 ^ ^ Jj Lh 3 ^)*^ Ajl9j^JI ^jLjl (jJ (j}LJaV I C_Jj£J 

l_jJ uj^ <*—yn 4 ^ J j^a ^jjjIlq jlall ^>>j 1 jl£ (31 13 a Jc. *a j^VmII 

_ Jc»V( Jjl 


d)L^.^<a cL^ll A3^)x-<ijj (^^1 ■■■ cJ^) 

^)Loia QA Jj Ajjj jjLJ 4** n^j LS^ (3f^^ C_u£ J ScIc-Lj 4AJ£jAuAI ci^3 Aj^a J tilllA 

^jjjI£juVI JtAJ jlall ^Jajuj Jj 6^)Lujj Jtlo (jj 4(J^|jLill S^)Lulj 

CIjIaL^jVI £y* (^jAi\l A_laL^.j L<i I3j JCafil 0AllHlt 4 Jl^juAU L^Uaj^al Cxj 

13j 4 l_j^)xJI (j* JIaj ^ Jill Jj ciaL^jc 6 jtcL&j l^c.1 jujj! aAjSLujj ^311 j A^iia ^3j ^ 

(jiall AJaL^.L Cl)ljLulj 4^ (Ja. tilllA (Jlj jLjl jl Jl jjuAI ^1j J^Vl CjjCixJ 

CjjV cilLuj J CllJJJj ^juj 100 jlcLoJ jlall J*J L- jL^all jl ^a jJqJVI A-ijCx>a Cl)l jlLL 

45 J! 30 (JA AjjI J AAlLi JajVl Jc* dlljLLVt C-LUJj ^^juj 0, l) J° ^3^1 jujV| (JJ4 AiLo^llI 

Aj^U Jjall (J^jCaJj ^311 jUaVI Uj£jJ Slc-I^d ^juj 100 jAall fiCC-U (jC. J 

_ Jilall AjjujI Jl AjjI Jl ^jc* CjU.jC 5 cJSa (J^Sj Clii^j A_ilj Jali (^ 3AI ^>>i3ll 




Jlill f JJ) — ciVLu^VI ^ujaIa J J^Jl a \\ 
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:Microwave Communication ujqqj^jinJi ciuiaji 





AjLjujVI C5^ <*—L)jj^)£L)L<Jl CjiL^. y 

y CIjIcCjj ^ jl jjj yl\ A j x tij it x> j^£Jl 

Jj^ 3 <—>^j GHZ 30 J) 3 u£ 
. j 'ioViui 30 esA' 0.3 (y ^k j^VutilL 

(Jb^a ^3 L Cljl^ y ^a^kjjuoJ 

L Xlull A Wq*^\ A i->Q *1 ^y 4 ^\ l \1 i ** ^ \ l 1 

(jl djLij|^_il Cln^k ) y 

(jl ^jS^aJ C5^^J AAjjJa <La^^ ^3 l^lixjoil 4 ^.jJ 
^-AjujJ ICA^j ^Jt Jfrl v tlV I ^jl^A S^JUdblA ^JJjuaJ 
(j-a <JJ^)3 (JLi9l1jujVI J (JLuj^M 6^^.! £jCa^J 
SjxaJ CL)l^jdll (J^Jjj (JjCj IfrjJaxJ 

4_Jlc» CIjIcCjj IgJ (Jl cAjjjjfLLall AjLjujV 

dlLajla^all SjddS d)l_LaS (JiL ^ajuoJ 

^k V] JllUVI ^-liaJjujJ V 1 g 1^\j 4-Jtc* Cl)lc-jjudJ 
Cl )\ yy y^OLiii I j 4 iNjoui^ Jajbi'N 

Ajjjll IzL ^k jLiHVI ^3 -Sc- 

^ ‘(Line Of Sight communications) 
jLa (JlJ' nII J J^lllll lAjJ^aJ ^JW u m 

_ jjcI ^)ll cIjL^^a 



^llll dll (j>)» J <j-a U AjV C—<L^aj *jxu^Vi 4jqjS ^3 I All ^ 

■ 1 ^ 1 UJ 




f — CjVL^jV) Ajui^jJb (jk m\a\\ ya^^l] 
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15 


:Free Space Loss caijsji cbaAii jiuu ajiiua -1 


l c» jJaj^ Cl)L^.LaiA ^lc< j^jC- IAjju C1)I^)LujVI ^)jaujj LaAdC- 

^jjjlijj Sa.w^ AiLoui a2c» S^jLujyi 4 j <* q» *<o i jIaLaII jA ^FSL) a^LuiaII ^jIaSs ^S^Lu^t 

.dB J4 


:Earth Budge jajui 


tliail -2 ^ 


£.1Wj| <Jajuol^J jUu 6 ^)LuoVI jli A^iijjouillj (jJJ ^LoiaII Axjj LaAlc- Ia^Jj 4jj^)S 

.lP=jVi 


:Fresenel Zone jjjj>d 


-3 ( 



I AI ^ 1^*1 1 , tix> ^JjAlLIJ ^L^LujV 1 61 6 jUll 

A^LudA Jiilaui]) j (JJJ A^LoIaII dljlS 

SAj* j\l dsliLouill ^ ^ ju ^a 

C <ja ^Jal^A (J^juoJ 


(Ajj ^aJ Aj-jjJa <LaJp. CjIa SjLujVI (J^Hallj 
Aj& S^)a (j^ijVn ^aJ ^JolaLil' 

<^AjujJj ClAjjl 11 SjLujVI C—LIJ (JjaLoiaI 1 


.Fresnel Zones -j sj^V' 4^ ^Jakij ^1 AikiJI 


Received Signal Level aiajanji ajiuiui uiq mm -4 ^ 


<—J Aixj ^ya JLSLuuV^ jA^J (_)^aL^JI oj)\-u>)}\ (_gj)‘‘uno jA 


.negative dBm 




f — CjVI^jV) ^ujAjA Ajiati jd/Tivati 
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Receiver Sensitivity juuuui eiium -5 ( 


e jUoVi ^ 'b ^lajojJ C 3 l nNf 1 ^ ■%. 1 ^ Wo * l ^ i ^lill a^Lkli^Li 4 _ajS 

.negative dBm C-J ^jjolijj Uaa> 


:Antenna Gain uui**ji ^v>j -6 / 


Ajejii^U 4-1uu]Ij j_jJ3t-a sL^jl ^j| j^JI ' »» ^ j j ^lill Ajjjjjialiii-ajS jujoVI Ajjuij jA 

.Uo, jJI 




transmitted Power <iiui>nji <uiiaji -7 ( 


/j^. Wn ^ ‘Lajall o jlA J dBm (JW (JLuijVI J)' ^ ^ LgiiJJ ^.'‘ "J'•* ^II A^liall ^_ 5 j 

-cs j| j^JI l_lui£ J JjI£]I AiLLJl jaa jljla 


■ 


:Effective Isotropic Radiation Power aiicaji bjuji -8 1 


C-Jjuo£j <Luj^a 1I AiUall a Lolj ^Aj 1 A^UaU A-iLlsII 4 ^A 

JLujjVI ^9 AiUall ^9 1 




System Operating Margin jjlcuuji pu=»j juni* -9 


S^ijuoVi S^9 juJ JL9M x tiV LjJ^Ua^ll qVi a\I jj) t, tlX> 4-AJ9 ^A 

. J 11,1 VI g 7 ^ 4 ajqA juo^ j *1 alL&H 6 ^)LujVI (_5j4joua ^A ^lxxxJ 6£.0a^j 




f — CjVI^jV) ^LujAjA M\a\\ 




























■ 


Multipath Interference eiijiuiAii j^iaj -10 


^)Loia (^ja ^)j£l (3^ S^LuoVI (Jj^aJ I^aI Jllaj. 4 ^ ill S^Luo^U Cl A juA it CIjC^j 

4 qL'n. a\\ ClA^LudAlt L ^ U n'N ^ \c» ^^Vt CxJ I -1^.1 ^ 4 i l&9 \^W CJjLuoaII \ g jl ) ^aJ ^juA J a\I ^LoiaA (^y$ ^ 

_S^)LuA (J£ Lg-xJa3J ^glill 


SNR jni^n , “'ll Util Bjllillll OJJ1U "11 ^ 


^Luj^VI i % 1 unj AiLCa^ll A WqLn^att S^LujVt ^j4J La 4_ijau]| ^gAj 


IjjjulqAII jjj oflliunJI ql LOS fuqjJI 


-12 ' 


V <ja AJLk U’ c . ^>jj \ \)) ^-SLoiaII jl ^jJJjt^Jl J> (J^ AiUaLall ^gAj 

.km c)^ ^Jl 6 ^)LujV 1 ^Llakjlj cIL C- llxill) 



^3^a ^jLoiaII J< Co 'V^ J _ 4 \ k^^\i ^S^la L)4J Cl A 7*- j) aII J juaaII ^JjCajj ^juj^ 

4 nuiU i* C1 A_^.^a 1I (Jjj^la ^3 ,4 ^aCC- ^^Ac. L lI^LjaaII j Jjuj^aII 

.(LOS -^■ 




^LUt f j^l\ — CjVLusjV) *LujJAA -liLaJt j^ILaJ) 
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LOS fUalcDJ oflluuJI eiliua 


- Optical LOS: 

d=3.57 V(h) 

- Effective (or radio) LOS: 

d=3.57 V(hk) 

- Maximum between two antennas of LOS: 

dmax=3.57 V(hlk) + V(h2k) 


.km JW on 4il***]| :d • 

on :dmax • 

UisVl ja h2 j JjVI ja hi j ‘m JW ;h • 

.3/4 SjcIS t jLoi£jVI eJ-uiaJ «. AjSojl ;k • 



FSL=32.44+20 logF+20 logD 


. K m JW (JJ'AijJ 4 (jjj <3 Lola3I | [) • 
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Calculate Link Budget cIjjjji ouijja j-4 


^ s-Aj S^jLujV! £-±a^ c- A wa AL^a^11 AjjI^iaj ti& 

b \ g ^k^joi ^LoJl djt 'N ( a J^ > 4_£Lo!>Ul 1 (^JLiSJjujV1 ^ 


;<jj£j <ji AjV lAJjijj <jLaj 4 -La ijJI <ji qa a£U 1 |j 

(Jt s&*\i ^\ jl ^ 'V 4j*UjLui^ = < a! Q t*< A \\ djLuiV) 


Link Budget Margin oj^luiuji *jjjjji 


oijljjd j»" [ * qlwa -5 j 

:Calclateion 


dl3_j]l jt j <1*^3 jit -it j ' /'Ka (4 t, jJt Aj3 (Jaju (jt jj£-aj (_£ jilt CliSjii (_jjA_}La jA A \ . jll (_pxlA 

A t. ait 4_1 (J<axj tfiill 


it^ij t-Aj 4j£L«!iit ^iuajit iJ*A\A <ji*j 


yr^'jA' + [dBm] <J-“jVI 4$^. ^ liiXjVl z jlurk — [dBm] JWjVl sj-^a) = o^t-g-it 
— [dBi] (Jt ffi > » yt _*JI + [dB] (jjiiait ^Ljaall jLuui sjLuii. — [dBi] jVt ^ 

.([dBm] JUaluiVt jl$a. 4- LLuLo a. — [dBm] JW^V' ^ lililuiVl ejL*k 


^jfaJt AitJjfr .f 


(jjljit £ jaJl — CjVL-ajV! AjjjAjA ^ AiLail j.^-v *tl 
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^ J* SDR -S' ‘IEEE -S' 

A jjJall L-kjLlaj JS jl 4_i3 ^jj|j M 

(physical layer) 

L_ajUa^l <j£ jl ^jlaxJ jl ^.\x.a\ t”ti^kA^J 
iAj& lc» 4 x>K liA 4 a IS <Lli 

power) 4-SI-^i! <_$j-niu A-ijl^l 
(JISjujI j)A (J£juo jA tS^pLu^all (level 

J£juj ^jjjjm AdlS^I La) A-iLLall 

6 j^L-all (waveform) <^j^l 

j)A ^Ac*l ^jILuoa (JSjuoJj (J£juj 1*1^3 

a I JiSA j c 4 4-iLlill l*U«V QA (JjLudll 


^u-^j ^ A-uSill aiA jl VI <1991 ^ *j* JjV Software Defined Radio 

(JjllLc C5^J j -0 ^ Ax^aj^j dl^Jj^aj (FPGA t*lj^j) djlaJla^ll jV t^laj ^dVI ^*Jl V] AjuLuj 

. ^** jl ^$Ia (^p I 


CliUaa^ JUI^V jJ^lj (J 4 jjLI£ t^A SDR (_£^)^l SJ^aII 

jl l A'& a A iSDR 4^ l 4 u! o^ .j^' Lh 3 J 6 t/v Jl^aJI ^ bVu J ^\iS aj V iLdlSj .FM J 
^.Ljaall 4ciij JIjSlLujV jl GPS ‘Cellular <FM -Jl djLuiiJ cJj^^vVlSj^^^S 4<ulJ 4_a^^)jj 
J«j J-^j (Frequency Range) ^JiS' JjUai ja ^JjuSj J j^xj jj^jSI jxVl iaJjJ 
Ljajl UjIc. 4jJl*-al! aj^a J£j£j ja liLrJ .Front End JW o-^'-^-S' (Bandwidth) diULull 


Sjlc.y ^-1 jS- 3 (digital chips) ■ *A; ‘CaJU-all <l^.jx jji ja SDR -S' jj-«j La 

_ll£ <_£ j^i C_lU j£x jl^_aJl I JA Ljaji j^Jaj .£.Lxj ' jjjl j]L A jiiSol ^jjj Lax 4 > 

aj^U CjLjUI oja .Low Pass Filter j Downconverter j LNA j Bandpass Filter 

.*jjc. jl SDR *'j"> jj>i'j jW l$' ^ 
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; ftui! ulijiall <jLoj 

.Antenna fj^'j ‘Front-End -5' ‘^JU^ll 


Up to 20 Mt-U 
bandwidth 


Multiple models ranging 
from 50 MHz to 6 GHz 
frequency coverage 


Transmit and •- 

receive wireless signals 



Mu hide vice ■ 
synchronization options 


Gigabit Ethernet port for 
connection to host PC 



general processors JJ ja programmability V*jJ' 4 -iU 3 SDR J ^ u! 

ajjIjJI cje. aXJ )}I Uuj FPGA ‘CPU J' csA ^jVl ijc- AhJ^\ .specific processors i> V.i? 
4-alc. IAjSaLoj L-JjJ*JIj dll jxa-allj . dlJJ-a-a ^aUaj <_J£] £lLJlj .ASIC cs-A 

.(SDR dU 
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4A^.Ij t 1 g ^ J ^ l ^gj ^aJ i§ 4-^J^)judll jV tillij 4 A IJUaull <Lc«^}jud]| ASIC SjjLa 

.^4 power JJ UUJj optimization <_U*j ^_AJUJ 


l—UC. d3jJI (Jjij ^^A (jo-alhi\l ^i o jj-a (jl Jaa-V .4-a-ajJI 4_Ajla ^jA CPU J FPGA ® j^ 4 

jJI <Lli jjjc. ASIC Jj UaJ FPGA -M : 




:Processor r? 11 -- 11 -1 


4CPU J tilliA 4 AjIAj _ j&ill J] jJjj CiJij S^c- tilliA ^ 4 aAjUII CiJll» *W jc. iNj.wll a\c. 

JSJ (JjU Jl jA JjC> jl V] 4 <jSill t_iljlj^JlJ L_JjajjI ^.11 S JJ J JA jSill fi)AAJ 

cUu Jiill jl j jj GPU cj csj^Vl J&ll .parallel l>Aj sequential lUAi* 
.(graphics) ^J^JI J (optimized) Jt VI parallel l&A 

ciixuu^i Jl VI sequential J^A lA* 4 Jl j jj 4DSP J FPGA JVI (JUAI 
Uui 4MAC djULai^. ^Jc- aaIsu J^llj FIR Filter -II j FFT -1^ ^^_j jl^A 

FPGA J £y* ci^ c£ jp^ SDR J jl iCiJAaSlI j^ JJ-La tjj 

J£j DSP slices FPGAs -II o^*-? J) .t*.* DSP Jlj 


cln.wll ^pa^x^ij liA UA .SDR -11 (J tjUAI ^jujjVI IjV t Joj FPGA -II jc- tiln.wll ^j^ax^a^. 
^Jllilljj S jiA^ll ^^ajLx-saAl ^aI ^A A jl Aj^)j jSl 4li3AA (_jjjj 1 1^3 4 ilAl aAA jj jc. 

tiUioj IjV t Joj Jlii^S 4 Ajj^VI Xilinx 4-S^A cil Wm ^ikLLuo ■ SDR jli4l ^jl^u . nui 

i_njoill i( _£__>a.l dll-v'V'^ t 3Jai j <JijlULm La q\ Vj t^aJL*Jl Aj 3j.nll 4_^aaJI 

USRP B200 _^3l jJL Jajj Lji jA ^ ^ (JLLa jlili'V tlxSAl jil 

Ajli^al ja tXC6SLX75 ^jj c> FPGA <^c. <_$jlaj 


^ FPGA tiV ^jS?l sliJI -1 

^alx. cJA — IA cijJ jj IAS SjjVI ^1 j iAS Ail JlaiAl j^ lil Gates 0° tii^aiH lnl J 

cijl jiaII aIjIc. aJL^. cJIj Logic Cell Gates Jl -^)AI SjiS — 

.^4^ 75000 41Ua \Ju* .input logic circuit-6 Spartan 6 




JlA) f jj) — cjVL^jVI AujJja J JAI j^ILaII 
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:RAM J1 cjA -2 

^l*iVi djLAA*il ^Aj ^iils FPGA <J v^qAaII RAM <J (jl 

lsj^ SDR -II Cm jd^' ^1* ‘%?-jl^ RAM fl-*sAJ taa ^jLSII <> flower latency) 

.MB RAM3 J'j^ cSSIUa UUi* J ,V> GB DDR2 RAM 1 c> 

:DSP slices Jl J* ^^1 -3 

slices -5' lU*j .multiplier 18x18 lSj 1 ^ ^ c£ DSP slice 132 ^a U&a J 

.Mhz 390 

; I/O J' J* 4 juI jfl 4 j<<iK 1 | .4 


.1/0 400 -M <jIj2 ^Ua JliJI Ija J 

< _ y A ^ i«*> -v 1 > .5 

l^cJla-all A£.^yji j)C. l^jS d-ad ^lill AijjJall (jdii 4 £.^)jji 1I (jC. ‘-Ijla.Jl ^JjlL aj V LiA Lili Jaa^/ 
Jl dalad (j) .Hardware Jl Jc- ojUuc. 1 ji&l (jJajJI ^ 1c. 3d*j Ua j .aVli 
Lgiiaj JlaJI I^a ^ FPGA J ‘JLa> J .j^alj J£dj sjjSia <£. jxJ ad J datasheet 
tdjl 4_a.^)0] (jj.i?-iMI (Je- j>«l J»a JfLd Od*j lOA (_£^)aj s^a (j£J MHz400 Ac-^joj ^Jl (Jaaaj (jl 

dldila mJjIc. 4ila. d .speed grade Jl jA e jSa Laaa ^>a.l jal .LuiLuil OjLa jjc. ^ajl lOA Odd 

t^-ni JSd j /w»K\ l (JjjU j£i j jjill UaL .^jjjVi ^ 3- j l-WVI <^a i- jla Spartan-6 
dil jV_$a 10 Jj Jj-^j ^yt-ulla ta^a (jnS»j oa A^^dl (3J (jl Jaa.V ,A£.^>uU aoa a ^aj J ^oaj V j 

.dlj^jj 105 j 95 <j£ ‘ JIjJI I^a J 


.4aliad! SDRS Jl Cm (jjill CA jx-a dljSA aj^uII oAiill oO^j 




:Front-End ji -2 


(^gjlall (j_j£ail Jaaa (j^Jaaiui -‘ lOA ^3 .SDR Aj^all djlj^Sall 3a,I Lia^ui (jjLull -■ nQ ^ ^3 

.Front End -31 ja j 


AD9361 Cm (RFIC IdaiS ^ Front End c^j 1 ^ USRP B200 jJJ' ‘J^ 
^aI Ua jSad ts^Afi.1 0]l*-a3l (j.Vil -s UjSi ^a Ujl dua. .ajSjj^VI Analog Devices Cm 




(jjla3l f jaJ! — dVt^iVI J iiLdl 
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(_£l “Laic. ^ajL^aiJli tLli-uiaj (ji (Jjjjoi LaSj tkJL FrOflt End Jl >.ts 

:^jVl jjjiu ^ j^l Front End 

JllaDI ^A JijVI -1 

WiFi ‘ 3 G ‘GSM ‘FM -S' lUh l 3 m u s ^ ‘GHz 6 JJ MHz 70 J 

.WiMAX 

:Bandwidth J' -2 

J] tjjlkJI bandwidth J u' 5 jj 11 a 11 ‘MHz 56 kHz 200 t> JU^' gJ 

.MHz 8 jjUij V DVB-T 

t^Aj) Resolution Jlj Sampling rate J' ^ 35J151I ^ualiJl -3 

A^aliJb 

.bits -12 ^jM sample/s 61.44 »jJJ ADC ‘JLa JI^JI ' J* gJ 

:Transmit Power SjjaJ! <^a AxjIjII ^ualiJl .4 

IjA ^-3 Jl jj La Ajj-aLiJI e 2 A (jl V] amplifier J ikli ■ liljl ^C-JJ 

.dBmlO SjJJ JL-jVI tiLS-j JIUI 

; JjjalmA^ Noise Figure Jl <^a 4 <«aKII 4 u^KII .5 

. jjJ jll cjL'jIo (> U (j'jl- ^ Jl SNR J ^ (degradation) J=U==oVI <_>JJL g^j 

Noise Jl J (_JI 4 -iiil .dB 2 LjJ JUJI I^a . Jjjaal jjlS LalS Jal Li iVi LJS ^JalL 

.dB 8 4 jJ USRP B 200 Jl JL- ^ tijfcij J J££ jA jii Figure 


. (_gajL^aiJI ^Al olj^A-^ L* J*-l j)£i ijJjS (_£^)^l *a.A ■ tJLiA ^-lUIJ 


:Antenna uui**ji -3 


(J}\ (jjJ SDR (Jl tjJaJl (jjlnlj ^aUaJ (_£I (jjIVn Lad iliA OjSil ti3UA 

CIAjjS^a ^Vnn*i MEM A (Jl ^ j ifri dl^Jj^al 

^ iar a) Ua jA Al jt§ ^jI<J»'nj I,^Aj ^ Laj 4q\*i'N*\l 

.(polarization control j radiation patter reconfigurability 
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: Software 


jjJ| 


< AaA^ILaj (jjxA 0 aIj^)J t^lLlA (j^£L) (jl ^gJt-nJaH AliiLll ^A SDR A-LujLujVI S^iaII 

i^^judll ^3 4 qV^-v^ SDRS t^laj 4 jI Ja^.V .Ic-^Ijuj ^A 0aI^)J Cll^lj ^Lc' (Jfl juoJ c^lLiA 

(JJ^ t m a I^aU^j ^3 1 g *>» j3 


:MATLAB /Vji 

toolbox J L-iJj ‘communication JW <>4^ toolbox J Simulink 

^nJU (j^uJi Driver J J] 4iL-4 ‘(FPGA J £* J^a'j4l? lh^j) HDL Coder 

: LAB VIEW /^ 


^ j^'j communication JC o=«U. Add on ‘b^ .^14 j^i Laji 11 a 

.Driver <J1 ‘FPGA JC 

IGNURADIO /^ 


0a\j^)JI 1^3 J jA IaS ^Ac. <ja (JjJ^aH 0a\j^)a1I 

Simulink t$A > *a ^aUjJI IAa jlik-l ^jSaj .Linux <Ja*j t j,^a\ 1 ^jAL*j ^L^a 

.-^ communication -U ^ 



, (J4J Ic- jJjuJ JjS^I jA ^ISlIj 6&I(J4J Ic- jJjuJ JjSVt jA (JjVI (J^t^A LiA (JjlllLuJ 




f y±l\ — CLiVLu^jV) ^LujAjA j^ILaJ) 
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CPU J ^3 .FPGA l)Ij CPU l)' tg-i* tl^al^Vud ^jS-aj ciA^Jlx^a Sec- 3 ^-^j 

.Antenna j Front-End 4^A^j La <JS .t^LaLal ^LJI l_jjjuA^JI jl^. a-LLouj 

4_LaLtJlj 4jjLili]| dj\qjjWill i-lals Si^Jl ^lc» SDR S- 5 J>^ ^SI ^l^zCLuJ (jl Jaa^f 

,j^j Ua V) FPGA J! 


‘Mjjl^ll Realtik £^1 c> RTL2832U ^ <*. Wnn « \ l Front-End -S' 

5_p^xjudll^ LlljiJj Ij^^j) ^3 ^-aa^jjoiaII DVB-T ^ jV^n "|"\/ Tuner -S' 

^1 Jjl £_ikllj ti3U& .(’’jjjjilj CjijS“ IAjLjC-I (jS-aJ (_5^ ^^aSjll jlillll lLu jUilujV c<_£ J^-S Jj^j 

(jS^aJ . ^)Vj3 20 -S' J)jS.Vn ^ISJL Ia^ljuj S^>S^ CSl^Jl (jJJ iV' &3A ^^kl 
O-^S' USB (Jl jiiia ^c. iAiiiAJujj sij^JI L.i^j LaS Dongle J j' Tuner J 

SDR: www.rtl-sdr.com J' c5S*^ ^ J^S t^. Alia £3j>a l^Ua 


Jj-ifLaj ^3 ^al^iuj^U &AS<a ^)JC« FrOnt“End (J &CA (^^ajL^a^. 

iLaj-aC. .Sij^Jl £,x>'\yA ^l^j] jA ^^kl CljlknlaJ ^3 l^alnillujl (jl V] DVB"T jA C^.1J 

.MHz 1700 <^ 5 -S] lS^^j 33 ^Sj cijl ^jjWi ^3 A^al^VuJ 




f J^SI — CjVL^jVI *LujAjA ^3 A1L4JI j^/VivaSt 


70 


















:USRP luiiLill pqjJI 




National Ettus Research c> <1^ *** 

IjLiujI ciAvn^H &^a jiixj .(Instruments 

.(open source) Drivers J&) Urt c3^ ^ uj^j W 5 ' f 

j±& f&j 4jI£j jAju liA <jl jj ttjjjij jV1000 cs^l 500 CLjL^HaII &AA jjljuj £■jl jjj 
i <Lt3 c*\ La JjLLa ^)Xjudll I^A (jl ^Wnn L—)t qjj Will Ale. tilj) V] 


675 jjj USRP B200 J ja ^JjLlII S 3 &-J <■— 

^juoill ^ jA Front End Jl j ‘ jll I^a ^ ^,vsn*i*\l ja 2 ^ jjSaaII 

_Ija t^JliA (JjjJ tillUj 4 3 



ClA^jJadll ^3^ 


<J£judj c'\\ qjjKi Ua ^)SaLuj 


http://www.rtl-sdr.eom/category/article./ 
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RTL- (j^alkJl NOAA ^C»l-lj^a]| ^<k]| (JlklLuJ -]_ 

.<j j^' J) <aL-H ‘decoding Jl ^ jij SDR 

<£-U-qJ 4-k^aLaJl signaling <Jl *■->L«jla-a ^^sJj 4 jJ .a jjc GSM -Jl CljiljLiJ (J-jla^j -2 
(Jl (_J-aaJ ^ Vi mall £calj^)JI 1 ml ha ti_jju]L^. jlg^j RTL - SDR ^l.iaiuAj 1 g Ja^C.j GSM 
(jLaj Vj ajil* JjLu jllj cjUIUJI CjULu jl Jaa>V jaj Airprobe ja decoding 

,lg-^a jc. 

< _ s Jc decoding (Jl tJ*c. s- j > « l -»I U <Jjj-aj^» USRP ^1-iaAuil Ua .AM -II •—4 <JLaiuil -3 

.MATLAB J 


jj*3j^ jjj-^j ^liiAuilj .MAw-a jj^Ij ajLSV Angle of Arrival Jjl' ^j'j -4 

^j^Lall |j& jc. ("'ll cd&aj m CJ&A l—lLua. J Radio j' £ T 1 jl£-a i jjajja-u 

.USRP <JH»1' '^a .rf Localization Cy ^ j 4 ^' 


^jfaJl 


(jjljil f -jaJl — CjVL^jVI 4-uiijA (jh AiLaJl jua^l 








:Marine Transceiver jgA=uui qjaijji j 






4A3.i]| A_Jlc< A_^.^Aj I^A 

C1 jL&I1 Sx>\I ^Jl x til ^ JUj| ^3 W*i k Jd ) 

CIjIsLuiaIj ^)iC« u in lit \* SJt 

jjc. jJ^I^)ll ^1 ja$\ &3A (jl 

LgJ (jl V) ^)*judJ ^jl Vj Ajj^a 

Ua ^>j <(^VL^VI) UV ^ J&l 
U^jl^ j£j J jj^I^JI ^1 A-l^aI Jifc 


AW a ajiju-a ^JaS ^_lc. AaIaj All v W 

(JLujj!)U A.1J^>j(j 3 Ig-La aJL*3j 

b JljijjuoV I 


aJj ^JlxJl 33j!lll (jUaJ ci^xj jAj 4 A^HjoiaII lg ^ >QJ A^ajJaO S^jli ji jJ^I^)ll I^A 
^Jl (jl£^a (j-a Aj JilJlj ^l^VntiVI j J <j^3 <*—1 g i* A *UjJ 

.SUBMERSIBLE ^j*jj jaall ^ -LLuo jl *Lall AjJa jAj < j^J 


|ULuj^)I Aj1j3 ^1Z> VHF A-ilUlt AjAjill ^3 U^H JftJj ^)4*j^all ^j3|^}]| I^A 

TX: (156.025- 157.425) MHZ. 

|AjAj 3 ic> 

RX: (156.050- 163.275) MHZ. 
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"I 

RX ^ -2 

TX .JL-jVI ^i-3 


■ (j^ A^^ AjJlaJ -4 


_ jL^J) JU> -5 



,JL&Jj (JLujjI ^jj a^)jo ij's c jlg J\ ^ Jill J^a*JI j n*j ;^J|^JI 

^j| ^9 l** ^1 ^a^ijjuol ^JJ ^aJoi9 ^9^ cAjujIjuJ ^lo ^l_^_^Jl j) W 1 " U AlVl 

(JL^> aA^suoI A^Ull <Jo filjill ^)1 g hi j AoLtuaill Jl djjj^all J JaJj 6 jj Wmj S.vi* x> A_ijj jjl 

b A^]1£^]| ^jj sUS JlgJI 

MIC ^ljl JJ <Jo Ji A-jjjj^all JjLoJI JLujjI ^aJJ ^judill I^A ^9 jLuuJfl 

.,L^1I JI Jij*ii j J|^J| J| s.yj* x> A-ijjJSjII Jlj^ll ^)joj 

J^ J .DCvolt9 j DCvolt7.5 4iilJ J^ <j^U aLIS ajjUoj Jo jl^JI J*j :'Ljs21I 

.A^UJI 9io A j J laJiIl juj S^loV Aj ^-saL^. juj J g ^ A j J lajJl £JJJj J g ^ 11 AdO J l_J 




Jlill f JJ) — ljVLu^VI ^ujAjA J .liLaJl jaaS^aJ) 
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AW JUJ Ia£j ^LLujVI J cjLuJ^)VI A^^L^ll ^ Jj]| (JllLalJ^)^ <Lu)Iju 1 ^jLgjaJt ^Ic- A^.jJ | 4*UlLuJ) 

A^ollk^ A^^.^J ^^IjljuIIjujI j <_£^)k.l SIjS AjSl^ya LAajlj $ >\1 (JL&jUjuJ Ale- Ss-LjaVlj iAjJJaJl 

| J‘^" Cl)l J&J UjA CIjI jJ& ^ - >»j li!l£^J Ajulbullt ^)dC-j 4 t^llUuuAjI Ale- till 

V <^5^- A^alAkjjuoV J)\ g > W lI^-^ (jl ^A^JjoiaII jl (jlk-alj " jl^ J-alAi 

_ ^jl^-^Jl L- iJaC- ^aJ (j^J ^] 





■ jjjlt c qjqkj JLSU j JLoijI ^jtg-a. -1 

^LiiaII AliijuJI Sjjlka s-Ijji Aj JilJlj J^juj ~2 

Clj|^)]aUill AliLudll S^)jLLa *UH) A-^.LaJl Ale- kJAkU J^juo -3 


OUTPUT POWER: 6W (HIGH), 3W (MIDDLE) & 1W : jM ^j^> Sj5» -4 

.(LOW) 


_ A-i^.^)Lk Ae-Lojuj A^LAa] jl ^^jJa^J CALaII^aII ^LLudl -5 


.L $J^ <-3^ 8 iA j'-^A' erW -6 

J jJi]| jLaJj'yi 4 ■‘'kfy iaaj 4 o^aajoioll Aj^pJl ClAjijijl £_Laa. ^jic. jlg_aJI liis (_£ jli-a -7 

.CjVL^£U 


DUAL l_j c-ijjuj ^^k.1 SLla ^^ic- ciillj SU3 AjsIA- ik^aLk ^^ic- jl^JI Iaa ^jI^j -8 
^^le- Clllij (JJjUS Aj^I Aj^I ja Ajj^aLk i> A lsj*^ ' * o^j WATCH 

.TRI-WATCH ^ (^>1 SUS 


^Je- Aa.jJ AjV jlg > 1L (^j^aLkll L_mill £$-1^)3 c-laj Aj Aj^aLk Cljljj^aj^k jtg_a. cl^ “9 

_Aj Aj^aLk CAlij^al ^jlg_a. cl^J 4 A q j h j ^)j£l LgJ ^jjILg j)\ g ^ \l 


^jfaJl AlAjfr .f 
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4 \c^\ u^\l ^3 

AjjJajVl CIjLjI jl Cl)Ua^<Jl C1 ±jI£ 
Jdixj AjlSj^a l ^ 

C-iJbudJ (^jSLj ^ £_£^LuiaJ| &A& C-iJbuall 

L-IJUjaJ LajIj 6 dj\ a\ 1 a CA ^3 ^)j^a3 

^ja ^Ixj Cl±jl£ jLa3Vli .l^juaij jIa3VI 
jjjfc j (JLujjVI Sj^3 c q* 

LaA JlSLuOA ^ ^JLxJl f-1 I >> j >. >>\1 
4 L&aaII Cl A aII (jl 

<■ - n^jlll "bSkr aj "b^±& I^jIjLujV 

dl^^Iaj dlli Axj g ja^H dull 4 q1oU 4 
Sj.43 dli Cll^Jj^alj Li^jjJj jIa 3VI £>^ 
C* Vs u^i) j (jjda du ^lx_dj (JLujjI 

i 4^adi]| £^)Lul}U I^IjljoOjujI 


^LaiLSkl Cl)li LjlkiA ^J] S^)Jj£ ulkiA j)A AjjJa^Vl dUa^All (JjVn j)l dlli *1 xj (j£aI dllil 

.VSAT JW ' jtdojl jj£I Cll^Ju^ai j Idiu (JSIj 4 ^ cJ^ S JJ* j^a 
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Jx. ja LiSjVSAT (Very Small Aperture Terminal) J faj 

JaJj] ^aCidjuaJ l " ^aUaj j^9 A^alc- £ jjj^ai jSlj (J ^ k * J JJ* 1 Cllli A-ljCajVI 

jdiC*l jll /jj^.Vv*uii^\\ dLaUkll jm.j iAdoLL-^ll jLaSVI (JJjla (JC- 4 q\*i-v^\I ClASdjudll 

jjIjJIj CIjLuajujjaII Jaa Liil j*_^. S^jjLiIaII £jj| jaII Cj^ I J^iS IcCc. Jaijj AliLoiA CL^\ a£jjuo ^9 
. j^l ^k f\ jJI ^ cl^jLk ^\ Aijdl (J^Ij $\y* a jJaxill l g jJax i LAs-I j^l Jajjl A 


6jniVu ^Jljx l^.n^jj ^jj (Terminals) lS^jV^j cS'SjjJ u^a Ajjjajl cjIIx^ j-a jj£1a 

AiC-lL^all jLa^VI (jijla jC- (jj^j £ jjuULa Cl A Ix^. ^ jl (Hub) A-^jSja ^ AjCajl A xii (Jj^allAj 

_( jLa 3.8 J] ^uuj 00 La IAjUoS! ^jIjjj L^iiax^) jixj^a jla 9 d)lc CIjLijIjA ^al^Vnul aJ^jujIjj 


£jliC. jlS (jillj as-Ludj] ^aJ ^JjLCa VS AT (»LlaJ JjI Clilij^al ja jC» A.^.^\ ^ikljj $.1 jjll Jl iLils CjlaI 
0-4) ^aj cJ^ jsll j-a C-band a^j^II (J<a**u^ j J i£i »■ ^ I ^a^iLou a a *. ^ ji a ^ jc. 

^alxll i ^jCaL<JI (jjill j-a c^UiiUll cIjUIaj 6^.j 30000 l>^ £-ij c* ( jjjjaI^j^ 

_£*1 ^.j 10000 4-4 jLL La Ala (Jliiluol j JLuijI) jjAL^IaVL ^-fj^ail ^aUaill jJjlaJ ^aJ 1984 
-12) ^>“ Ku-band ^>- J. J**j VSAT fU^j Jij J 4ji3 1984 ^ J 

ajSjj^VI jjJI MCI j Spacenet <J4 <> fUaill jA*^j .(14 
a jA ala 12000 t>° J J VSAT ^tJaj 


J Ullc. jSjijj Ku-band C»a cjIjjJI ^ ujc.jj <^c. VSAT 41 f4aj ^jj LJLa. 
^k C-band -II ^Ic^iLujI jSjjj l^iu ^ jj*^ cijli cliUjIja ^IczCLJ ^jjj AjlLuaill ISjj^I 

Ku- -II ^- i ^l(J^ Ijia2 jiSI CjUIj^J j A-iJji^Jl ISjj^Ij Lj3jj2Ij UjujI ^ jLpkVI L_iic.l 
^>4b jliaj Ka-band lU*jlU*J' ^ Jj .band 

i AjjujL1a1I 4 qKMI j AilUll 




^lull f j^J) — CjVI^jV) ^ujAjA ^iLxll 
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iVSAT Jl pUaj uu Jacjjiu uull fueliisJI jloiUl 



HUB Station 



Mmi HUB 

Computer Equipment 


■ Send ■ R«niv4 


■ Send ■ Receive 


Jc. jA Ica GEO ^ )Vi\l Ica <Lixiljaui]l 

^a j A-ljIj 3.06 ^ca 35786 3^^ 

^jIjj 4 j 56j ^c-Luj 23 ^ 5 ^ s^jdl ol l£^ 

.A-jjJajVl d)l la^all AujouIIj Clulj Uj^ <^dj 


IpUsjJI I 


uull ulnanll 


4_*.lk]| (JSj tilledJ Cl)l£jjudll C5^Wj c_fljlgJl ClAfLbuj Cl) Jj^all d)La.lk ^Ualll (CA 

4 ilaJLill (JjjL-sajll 4 \ Cld)lS^)Cl ^jlaxJ Aj l g jua^J A^^juoII dllSjjul 

d£ V® / Kjul) S.^n* ill Lg-xil 


)Cjj 4 _alld<i Cl)lc-^judJ j 3 jjj C*n^k ClCjUVl <Jjj^ajJ jA ^Ualll ICA dlVLaxlLujl ^aA) ^ Idaj) 

_ jjSl jl duLL^-Ld 2 diAjjL£ 128 j 64 j 32 -? 




f — CjVI^jV) ^ujAjA (jk m\a\\ 
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AjjjCdill ClAc.1 ^CILiaII (Jill) j ^gjl dull Cl A (JjjL-ajJ ^3 (JaaLiaJ c^llc^ 

Jajj ^3 til \j£j .(Remote e-learning ) ^ Cf- jj^V' fA*^'j (Video conference) 

_Ia^)4C.j 4 0j Ajj^jujjlII £$1 jaII ^Jl CllljUVI AaC^. jJj Cljl£jjul]l 


C—UjI j i Ja^Ja^J Axj ^jc. Aj3|^)a1I j I Cl A (Jja 4 ^r.1 u^>\l i** i*Sf \ -v ^\l Jl aAaxJjoa AaC^JI o CA 

djUc^JI ^3 Lcajlj 4_ail^all ^Vi\l j Aj3|^)a1I ciAac^. Ja cjCxIIj ^.Lj^)^£JIj ^LiaIIj JjJIj Jaiill 

_AaIjl 1I CljlSdCidil JaI j CllSj^A (JjAa£ I g Cax J £a l * q ^ j^oaII ^ j^) 3 JaJ^)l AjjUcJI 




:pusjji uijjjui 


; AaMVujjI jLuojI (jl& Cj^pLui ^3 J ^lialil CjIjjaa ^aAl 


^CaII AjljujIj A-iSl^xa. A-Jaiu ^Jl AsLCaVI-J ^AaII SAixj CaV lx^ajl ^lc< cJ^ A^jliLd -]_ 
j^altS Cl A yoMl Jj^la £jc* l ^lllLaxJ J^aj V JSIaI A ilaitJ A-1 j1^aI 

_^klj Jia. (j-iJ Jillll filial} ^Illl Aj^)£judx]| £31 jaII tilled j (.J )^j^kX>\l j 

_ 6 ^)J^JaJj ^alJail! 4 n^Ml A_mll L-Jj^aJ A-AaxJ 4 i>»qAIaII 4qKMI _2 

(_£Cxjj V ^ 5 ^ C1j\£- iCdllj ACjIIa CIjICxaIIj Sj£a.!}U i- Jill A-C»^)jujj aJ^juo -3 

JIa^V cl)l jlui j) j$Jl\ oCc- J] ^lli^J LaIij AaC^JI Jjg.Ji JIaSV jl jujVI 

AjaJSJI AaIsx ] A-Jd^lill A_mll 

JjCa3l (% 99 . 9 ) ( 3 -SI 6^)4^ AjCIaJC .1 A_^.^)Cj tAJljj^a aJ^juj iC jIaC^. SC \y^. -4 

> A.Ja> 3 jV I djU^ill ^jA J44^J 

^-Ia3 jl ^J^jJall (Jjj .^11 AaC^. L_a3jj (Jl a £_£^)l^iall Cl)VI-^> (JIa^ojVI JjICj (JjCa3l ^ja -5 

i A_ij^)x]| (Jjdl ) ^3 CliCa. Ia£ dCjlUVI AaC^. 

_ JiijjudAll ^3 A^jjulll ScLj^ ^3 Aj^^)a 1 I ^ -0 




f y±l\ — CjVI^jVI ^ujaIa 443aJ| j^ILaJI 
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IpUaill Lnqliiu 


;J^uu jluaHL ^jLula f^ui j£J S^IM] LLJa 

&1a jt ^lc« ^^ ^ aJUI a qKMl -]_ 

dj|^)Lik]| ^iLiJ AjlIi^a Cllll^La tgJl ^L> La tc«^J S^xjJjoia <La*lk]| 

.J^lljU OjUjDSL^ 

CjLiaSj ^>jujLia <j£j ^Jj ^lill diLaAkll aJLixIjujI >Hc. jd^Lill ^jiaxJ Cjj.1^ -2 

.dujdjVI (Jiill La 13) jjAiill j l_jI*-SVI 

4jUjIjA ^ u^ii <ji (jj^ cjLsUJIj lIAjUJI (J±a 3^-Ldl 4 u ^ * yA -3 

3^1 ^ j line of sight >* uj^ J J) 



Coax RF Cables 

A/C Outlet A / External Power 

v Supply 


s^jj ODU (outdoor unit) iaA^j J dw'>-<> VSAT-N 

l^u£jij 4%^j 4^ J£] idu (indoor unit) 




f — ljVI^jV) ^LujAjA j^/Viva^t 
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:ODU (Uajlall a: 



^IjA <jJa (J* UJ^ 

^Jajuill J> JajLaJl 

C> U J^J C5^° J» 

Setc. (jj^j j c-ijjjjfLLJI ^)j| 

ai& £jJaj L—U^> ^5 il5iJ 1 S^jar ^ 

SjajiS dulS til JjJall L_alk aCa.j]| 
SCa* ^11 £jJaj LaIij ^l^JI 

S*la.J L ql'S ^L^JI S^dXj^all 

_ ^j| ^^Jl ^t-^t 6 ^)LudV I 

(Jj x^alij ^at-C- (J^ juoJ Cl A J^fL&It aCA 

jj| L-Lua^ l aII^j l^-Loc- j I^jUj£-^ 
. JLoij^U ^1 JUi^ (jl£ lit a )^^kx>\t 


S^.jit di& JUSIujV) 11x3 - 

fi^LoiVt ~ ^ xCaJ ^JJ dlli Axj Ja&3 A i^Ha^lt Band Pass(BPF) c> j^a 

(LNA) Low Noise ^Lja^jjall ^ s^Lil a Ln«l ^ s.i^j ^ya 4JuiiL^oll a pj»>>»\ l 

.Amplifier 

jj Jl (Down converter) £>> t> ^jj J ; LL j Jjj <L£wJ l sjLiVI a}jj jjJu ^jj ^ 
^^ic. jjj-ail <Jj 3 jjjj&l -nj<i 140 J 70 u£ La ^ jIjjj <_£^JIj AlaJlxx 4_ijjjj£]yi jjIj.}!! (jS-aj 
(LNA) SjL^V' ls^- (J^j ‘Aai^'-al' ^ (Demodulator) u j *^ 1 ^ Sjjb 
Low Noise ) JU 5i jjjlJI SjJaalu 4 x ^ A (Down converter) ^u >»aUl l Jj^-allj 

.Block (LNB 

;jil 0 JA jj£jj Cu^. LjjSj (JjAhJL <Uiax3li JLuujVI AaP Lai - 

■^. J] J 5 (140-70) t> Jj^ cs^' (Up Converter) £ jj t> asjj J 
y^l High Power Amplifier (HPA) Sjiill J&. Ujjj* <Jja i_ijikJI JLjjVI 

a J^a]l £ jl JJJJ n^l J3-S1 Ajjbu (Jja (Up Converter) Jj^' c> 4-ajlill 0jLiVI AjjSL e jjAj ^jL 
^jljij Laiij Ku-band j ^ cJLujj'yi <JL^. ^ dilj (6 — 0.1) L° I^a ^j-a 4^.jLiJ! 

.C-band JU^jV' ^ ^'j (16 - 2 )u£ ^ 




(jjljil f- jaJl — CjVlyfljVI (jh iiLaJl aU 
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&AA JLqj 

jjLuojVt Alc» Ij^A c_kjUa^ ^xAl 

j^j^'j (Multiplexing) j* 

^ (Modulation) o^ 3 ^'j (Encoding) 
tila ^1 UUj lli JIjSlLujV I a^c- 

fj (Demodulation) sLij^ 
^jjjjejlc.) ajL»c (Decoding) jA*^' dla 
.^tc- J£dj 4£±dll CjI^. j JL £-a (j^l Jill Jl ^iLjaVlj ‘(Demultiplexing) dJjldVI 

jsLla aiil ^aall ^aJ ^j-aj ^jl^JI ^1! j ^j-a J aid u)l\j JLuiJifl *^1 ia ^Jc. ^aJj-all I^A (_g Ji^ j 

.RS-232, RS-422 <_s <Lil^al l sjldVI ^jjil diijLVI 



:VSAT Network Topology a^jxuji ni 



Terminal ^ a q±i L^l JL^ajVI 1 g^ic* &^a ^jjj iaj^)]| a-Aac. aaIju 

cidaLka^ sjc-j Hub aw J ‘(Point to Point) JW -AJ' cj-^j lSj^j 

;.Ljj 1I g-ljii j .(Point to Multipoint) JW <_r^j Terminals 



l$ j*-' “I J?Jj Hub f-j^ t> uj^j Point to Multipoint c> -^jl' 

<1=^ Jb-=2VI <jj^ J Jj^l' J b«S ^a jjSj Jail! ^L& (jl du*. Terminals 

^IUILj l^ia*j JiSi j$i li$l JIa (11 Jl 6 )ua o ^jljd <_$ j£jJI *. JaJI J Jlj$l! <jjJa 
(jjjL 3 Jl jVjJ uj^O.5 jjj I* Uj*-ui ^jljii dir*. Terminals di J L Ajjlialid Jc.1 
jlljBjjjr.^ll VSAT J' U .AjjlkJI d jUjliJl j AaJl^JjoiaII djLuidll Jc. cjllj L_fl3 jjj j 

Aj^S^)a 1I A-ijJajVl ClA Ii^aII J)-1aJj 3 AjJaikiAl) CAVAxaII Cl)li djULull (J£j CIiIaA^ ^a^klLujJ 

<*—^1 70 ^5-Sj 35 Ia^)Xjuj IAjIjljujI 




^JtiSl f y±l\ — cjVL^jV) ^ujaIa 
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:Mesh 1 


t> u^j Hub t> uj^j Point to Point c> -Wjll 

L_fljLlaj ^lc- ' £ L&C. ^-sadSJj St3T (J 

ajW jj£ star J u° '3* c_alikj .Terminals l$ j^' ^jj-* *ljaj Jj 5iU^I 4 j^ljill 

(3o-*Jjaij _Aj^£^a 1I ^lc« JjiC- (j-d Jj^Llo J Jilll 

C jjlgJt d)Li^k Ultc. 3aJ^}]| 13b 




Hyprid 


<-L* CIjI Jjaax 3kL 




f3?Ji — ljVi^jV) ^ujaIa \3 
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:VLAN ji 


9ft 


Sample LAN Topology 
with VLANs 1-5 


vlanl 

mgmt 

(untagged) 


vlan2 

video 


swl 

192.168.1.2 


rl 

ethO: 192.168.1.1 
eth0.2:192.168.2.1/24 
eth0.3:192.168.3.1/24 
eth0.4:192.168.4.1/24 
ethO.5:192.168.5.1/24 
ethl: 192.0.199.254 


.4.11 .5.11 





Internet 

apl 

5\ 

192.168.1.4 

o> 

wlan-corporate (vlan4) 
wlan-guest (vlan5) 


Port 48 J 

trunk 1,4,5 


jll ajL-JI Jj1\j Virtual Local Area Network gd ja VLAN J 

^lx\ A-iaAj C1)1£jjuj A_ila^l AiLujalt ^nnVn „ ^Au>>l^)j3VI ji 

jiaxJ ^ la j 6£3j^ll (jjiilj ^ g ^11 L-bua^ ^Ic. A^jjudll i A-ijl£^il AJl Lo£ 

.VLAN ID (jjill Ajjlllll A^JjuoH ^3 ^jJaju jjj A^JjuoH ^3 

iJa33 jJaaJ A_i1^a 1I AiLbuglt ^3 ^Ax. j ^ ^ ^ A-ijl^al Ljaj) 

i A^Jjudll ^Jjo 3J ^3 (jj^Vnuall ^Slj ^jc. ^J^c. I 


L^J (jl ^Ixj 13^.3 tA-ijliill AjWx^l A^jjudllj AA^jjudll LdAx. ) A a 

djLujj^judll A-all^d CljLujj^judJ C5^1 (Jj^)^Lu 

jUa] l jA* gJ J Alxi jxaJ Igili RoilteT Aj^)JC< l g k ^*** J AJ^k-a^All 

.Broadcast domain J 

. j £joujoi cjLijjjjaj Jaaa Lajjj VLAN lUc- ^jlc- j^la Switch 




f y±l\ — cjVL^jVI a^ujaIa .11L4J) a\\ 
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66^.1 j l«i£j till l^lib jlili La*ik, ^51 jll AjV ^jujVI VLAN Jl C-uajuj 

.Router ^j^-j <>> (.> J&l JjSj Alkali j£\j 

(_£\ ^kVI (jCr (Jj^aaLa l^-La (JS dAiLbuJ SiC» ^11 A^JjuoH IjA Switch -II (J> ^ 

_J 4-jjJal <£djoi (jL^ajVI <£djuj^ 6^^-V V 

ci)l£jjiill A-uuiaij A-iLac- V] ^ Laj ^.Ij Switch 
.Network Layer ^al'j Data Link Layer 4lJa]l JjAAjj* J f.j$i* VLan J 



:VLAN ji 



Ports <_£ cA ‘VLAN 1 ^ <*S 'j Switch Ports l£ <^=' j3al J^A? -1 

.j4' Broadcast domain J gA^Wj .^'j Broadcast domain ‘-y gA 

gA^Aj Broadcast domain J4-* Lijli a^^?. VLAN lie 

. Jsj Broadcast domain ‘-A' J4-* 

:VLAN J -2 

J ^ .1005 J\1 1 > ja VLAN J Normal Rang c**^' J c^Uil ^aJ :JjVI 
VLAN 1, VLAN) gA^ j l*La*i J t UV i j VLAN ^ 

A 4e»A> ( 1002 to VLAN 1005 

.4095 esA' 1006 t> Extended Rang J JjA^' 




u$ji\ f y±i\ — cjVl^jV) (jk A\\a\\ 
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?VLAN jig Subnetting ji <jjj ujAii ' 


Class A 'A 1 Network Address J j* Subnetting J 

410 J£3 *1 _>J Subnetworks J] Class C J Class B J 

l?‘\ J Switch J Router J4 <j^ ^ dAAjj* j f.*§■** j* Subnetting -J' faj 


j jji-i^a JliLa Ai.lj ej^all ^jJajjj ^.j i _plu j-uJI -jm'sM ^.'I's'inn VLAN -JI 


:<_^t I j* <**■<& (j Jjjj Cjjjj 24 cSjSaj cAl** - Ljj>^ 

■ VLAN 1 ;dllsuxall ^jojS jj jjxa^jl S l^jlc. Jajjj dj JOJ 0 

.VLAN 2 ^ ^ Sj^l 4-J& iajjj cjjj j 6 

.VLAN 3 !<—iLa^iJI ^uiS JJjJXa£Jl 0 j^i Ifrjlc- iaJjj CjjjJ 5 
.VLAN 4 ^ s j^' hjk' 6 


^*j U Network Address J u-ajl jj*jIj o jjj 24 J 5^ VLAN J 

o=Lk Subnetwork Address J Network Address J£] ^ VLANs J 

Aj 




! !?Router ji j£ »■■■■-■ ja 


j VLANs L^ajl l^ja <_$ cijLijjjjuj iAW i& V) Ja^)juj^ CIaj^IjVIj Jj^aJJ Vi -2a^)jud ^^*-5 
^ s^j^j-Ji VLANs Ji ^ ^ISjj ^ jsJVi cisLiujjjJi ^ VLANs Ji 

.L3 Switch J Router cJ! 




f — CjVL^jVI *JujAjA .I1L4]) jj/Tivati 
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L3 J Router fjsJsk cy> J&i ^ ^ ^ * VLANs '—^ - 

. Switch 

Trunk J] lp^ ?& » i £* t>® _>&' ^ £-* VLANs ls^ - 

d l La jjjuJI (Jj-aj ^gllll PortS J' (_5^ c - jAj 


Network Address VLAN j^j j 


.eiHa^ Network Address 

Vlanl: 192.168.1.0 
Vlan2 :192.168.2.0 
Vlan3 :192.168.3.0 
Vlan4:192.168.4.0 


jlpc. VLAN <J^ uj^s d ^ 


JA AjlJ VLAN -II paajjui jl eiajl la) 


i laA ^ 

!MP _ii 


IP J 4iki Switch -J' (Je. VLAN t> JjSl J ClOjl lil ^aJU 



:VLAN ji 



c_ijUaj Jj lillLuol ljq3v^ (Jjjaall ci)l£jJdll VLAN ciAfLui ^jSS -l 

£§ja]| (JC. <*—6^jJju1a]| (Jj3 Jl 6^Lud3VI JI 

.^uiiu Aj^UII c^L^VI ji 

A-i^.jilSI Sj^-i j3 jj i a£jjCi1I SjIcIj ^(jLaVl jlll 4_iLli VLAN J ciAfLul ^ILu -2 

_ jjj^ll 6jlclj tCiull <\kx^\ VLAN S^j^j^il 




f j^Jl — CjVI^jV) ^ujAjA j^/alvaM 
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. jpst J (switch) du JU^> ^ VLAN -3 

VLAN Ajjj^aC. ^ ^Wujoj Aj (jli Ujllt ^3 A^J Ale. -4 

VLAN cl^j^ cIjULij s^c.IS Jj ^jlLujI JLujjL 

o Akj .LpU ^j>a VAj 1 iqL>|_/\|\| AjI£jjA ^oJaHj AjLSjjAII VLAN AAI^jujo ^LAjgaj 

_ AjjudLudl fiAjl3 


Ipl^nJI jji ajacJI elal eil^jiuJI uilgqiiiAl la^ 



(AakJl LAN ^ (workstation) <_U*3' cjlk^ <_& -i 

.LAN Jg »>i 1 <_J-aC- dll It*, xi AiLjaJ -2 
LAN uhj^ -3 

JJJ^ ^J^ C5* -4 

i( jLaVI -5 




iVLAN Jl ajlqi 


Cf- A^jdll *1 jJ\ Jjc. gjk-i .. n VLAN J ^l^ioil Cf- :Security O^M -1 

. jj£l jjLai j 4 j. ^ ^l^jUaC.) ^gJUlUj dll£jd]l ji a£jjoJI AjLi 

Ail .>ii ^ Ajjj^aj t a£jJi 51 ejl^l jiiil aJ j^j>j aj $.LLc.) i Flexibility -2 

_ A^jdll i— ujojI^^JI c. L*_ll j 

yAAj 4^ o 3 ^ Broadcast Domain ‘-4 J4^ 4^ VLAN ^ ;4j^>-aaJI -3 
.congestion jjljii.1 J j - ^ (J4ajll j 44*-^ ^ diULnll jjad 


Jl (> Jjlioilj Broadcast domain J ^ s4j ^ <_U*j VLAN J -4 

.c^3' Broadcast domain 




?■ jaJl — CjVL^jVI AjjjijA (jh iiLaJl aII 
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:VLAN ji piqjl 


( 


:Data VLAN -1 


<dlil ^lc« djLajlx^iil jjj^I ^jujLujVI j^JI Data VLAN Jl ^)y*' y 

£ C5 Jo JS1 s jj »^\\ c!jKu^I VLAN Jl &J* jj£i ^ tUser Vlan JdJ lg Jc. ( j1Lj 

J±nlj Jill jl JaiS CljLa jWI <jj£j 4jfilji^-VI j S jjjSll Cl)l£jjulll ^j£J t^jjaJjAll j S 

.Data VLAN J&l a^J^\ jjfL jl Vj ciujjjVI ciiULJI 


:Management VLAN -2 { 


lM c> ^1 j oJ4* o^UJI jaJI Management VLAN J jA*J 

HTTP, Telnet, SSH J^ cijVjSjjjjJI (SXl ^ AfLuill s jta] (j-^j l>* 

.SNMP JI JjSjJj jj J^iLa. (j-a ASdjudll AjSI ^a Jd £ja jl (J^jj^JI JL^ajV I AjLqC. j 


:Voice VLAN -3 


Sj£a jVOIP LiU^.1 A-iAJudj L*S jl ^aLkll iJjaljJU ^aLklt jj ^ a 11 Voice VLAN Jl ^>A*^ 

Aj 1*1I d Jl£ jLki^l I^Lqj V c^UKJI jV 1^ a^ aIU* c> J'J' J> 

C_JC»!iLlllj Jjxll A_i1aC» ^ojujJj .CllljUVI ^Ic- dslAjJjill S^LAa Ajl^C. ji ^Sj^alill A-iIajlS 
.QoS Jl jS^1 ^I^LLuAj cs^l ^Jj^jl ^JaC-lj AfLbullI ^Jc. Jja.jd CllJjAlUllj 


:Default VLAN -4 1 


J\ JliLa (j\^ ialiJl JS tgJl ^Jlj ^lj ^Sjll VLAN Jl 6 ^A jjSjU S^lc- 

jLa d)V jSjJjjj S^c- Jj 3 t> VLAN J tDefault VLAN J ^ s^lc. VLAN 




f JaJl — CjVL^VI ^uiilA -liLd j^aikAH 

































sift) j ^ V VLAN -S' ** ,STP, CDP, VTP, Pagp, UDLD, BPDU -S' JAAjj* 

.Iftik AaIxj CIjV ^UJ^ ' 




: Native VLAN -5 


4Aj Q802.1 -S' jjjj ^U. ^j Default VLAN J' ^ Native VLAN -S' jA*^ 

Tags c5’ ^o 


fUiuiiii jljJs jji cjLwjjgjii utic VLAN eifa jjjj tilaluij) ^ 

:Cisco 2900 / 


.Switch J' c^c. VLAN J' -l 

.VLAN 1 SS n t'll VLAN J <> -2 

.VLAN 1 yA> Ethernet J h V 3 ' J&' VLAN J ^ -3 

sLia JjSjjjjjj (CDP 0 jl j) Cisco *• i >*S"i>>il JjSjjjjj ciilj^lc.) JLuij) -4 

switch J4 o^liJI |p j'jicj .VLAN 1 ^ (VTP ajC^-'j) VLAN JA-^' 

■ cs^a' j5fl' VLAN 1 *-4 ^ 

.1 g jl LgiiaLjal jl VLAN ciAiLuju VTP ^La .**.0 q ^a (Jj)^ <a\l u' *t - 5 




(jjljil f- jaJl — CjVU^jV' 4-ujAjA (jh AiLA' j-^'v aU 
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SjWc- ajjaIUI Virtual Private Network J ^ 

^3 ^A L<a£ CIaj^IjVI Ail !juj ^jC- Lx^a ilfLl juj jl ^ ^jC- 

jL^ajl ^.Ludjl A j\/aC> ^lc« SetC- J^U^j Cl n^t JjSjJj^)J ^Ic. 1 g \x>C> ^3 AaIju A_u3j ^Aj 
jLoui ^)jc- djULnll (Jil ^jujI A-Ljjujj AfLuio l5 

/SjjaiU^ jjjjj^II ^ 5 jl^. jLauJI Ica ^.Ludjl ^jj (Tunneling) c>^ 


;^A j jjjP LUj d£tj ^ I^jjI ^jj A_Lual jll3Vl AlxuJt 

.(Gateway) J-^VI aJjj -1 
.(Target Network) -2 

.(Clients) -3 



c> *jW^ cr^ J^j Real IP address ^ ^ ^Akii 

^Aj CllljUVI A.^Uai J] Ai^)ia <jC- CjljjjjVI A^aC^. Cjj-a ^ Ig.jlc. <J^aJJ Sjxa 

AiC-lj jL^ajVI £-la3j| til ^lla. l 5^ AitS ^3 tlL\j ^iLj dj)l g ^ 1 CllAj |P ^lc« 

AAx^a^ 





f j^l\ — CjVI^jV) A^uuAjA -liLaJl a\\ 
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Jil l LR& ^j3ajii3 ^3 CIiaALuj 33 Aj^aL^Jl A jjCal jjjsf$\ ClASdCall S^)^3 (jj 
3JJJ ^ill ^JjLllI ^3 VujOa11 (J^JJ LgJ jIaII (jC* S3jX-Jl LgX-jj3 (j£ CLjLoUjJJ^II j Cl)l£jjudllj 

■ ^JjIaII l_lujL^JI Jt^-^ (^ S^3j!ia1I AjLg^Ll^ (J) Jjj^a^ll 


3^)LJI i^a A qti'N a $.L^J) ^3 <Lc« JjSa S^jjj£ C-JjI£a tilLoj 33 j 61j t ji^a djl£^)judll ^a A^^yl tilLdj 33 
£ L^j ^3 Ac* J jAaII L_JlA^a1I J^L^ (^JA jl l^J ^jjUJ^)1I L_U^-a1I ^ja \Jb ^ila^A Jaxj C3 . 3^LJI ^ ^jLi* 
Cl)l3 <£^)judll J \!aa ^3 _ jL^JI ^3 Jailll JS3 jar j\l »3l ja jl jjj j!)Lk ^ll^ J» 3!)LJI 

c-ijju j Local Area Network J4 ^ jl ^Lw*uJ 4 3aJ j\\ ^ u^aW 

S3 ja!\ jSjjaa£JI Sj^jJ 5il£ Jajjj JL^sjV J tCjjJLVI Ajjaj ^l^kluiU LAN J-? f J 

A^^)judll 4^JC'V1 C5^ IaU^)£ 3 ^Sll AlLdVtS S3 jar j\l L_ul£^ll U^J 4 ^j^iar j\l 1 g j C_u£^ll ^3 

.LAN J jjc. j^.1 J) 


4£^jjUJ^)1I JLaII Cfi 0 ) 4 q!■> i a JaxJ (_5^l L ila^ aII _j\ 3-lxill ^3^1 Luia1I ^jIS 4^jJaL<ill ^3 

^3 (Jc^^.^a ^)^>S ^»3^aj ^)3^)Jjud ^3^-) . <*—ilA^Jl Ja^la^ ^\ 3iCijuA J A^^JoU ^3tc- ^3 ^a J^L^. C-J j ^ a ^-) 

CliLnLuj i 4_i1ax 1I L>^ S-tglUV! 3 xj Ja^Jl Jli3l ^Sjj 4_1axj ^ajii] jL^ajl ^3^ 

jl^jj 4 3jju\t ^3^Jjoui]t AIa (Jjl^lIaSI C £1 ^ II jjj! j3 Al IS l^La C5^“^S3C- CllllS A3J^)iall fi»3A 
a3& ^Crj Sj33 ^.UjI C_fljlgJl Ja^k (JUlCoI AiLCaVtj 4 4 nlnj\l jL^aj^l 4 Jaj]^^s\l 

m ^Loia^ a*\* a aSL ±juoj (jj^aj dijlS l^cV A-Lcl La 1c> a iLut 11 ciul£ djLnLudll 

<KjuIa ^Ic. c 7 iLtiil] Leased Linesc!^ Jajia^. ^jcclci Sj3j1a 1I cijlS^judll 

Ac,^yjxij (JjL-sal j!1a J< juoj /j ntio i\l 4^3^11 6 3A (JjIaa ^3 Ajs ^.jCa ^JLia ^33j CllllS l ^ jSJ ^Lc.^)judll 

.La Lc»^j <1aI 4 >/iU 5^jjudJj ^-Jtc. 



CIjLajLi-aII Jill 1^j XJjj£ I^aIcSCLuoI ^J^aj3 cilliA dulS 4<jt^A j£ ^3 dCjliyi A^Jjuo Cljjjaajl La3^C. 
4 AijLudl! iij^Jallj AAJL* S3ja J JjljoAj (J* c^U,jlx-JI Jil l^JbLi Ay* aSL± Ll £j 

^3 jl^ ^Ij ^11x 11 ^3 jl^ ^1 Jlj^ajVI (J^LajS LfrjJaxJ £a Ljjila3J Jjj^ajSl ^(3 cilliA (jfi L ^Jj 

4 ^K*i\l ADSLJ' (jjjl^^ (j^ JL^a^VI A-ic-^j dijlS (j]j .Cju^SjVLj (j) ^ILxll 

, ^jAJjaiA J^judj ^ajts Jl J^aj^t j AJjujLiaj AILIj 




^Ul f JaJl — CjVLuajVl 4 ^u.i 3 jA m\a\\ jaoZ^aI] 
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••• •• • 111 •• £ 

L-Up.jlll nziiiu 



dlLaJa^ll l jJa^j* j du^HVI Ail !juj (Jl j^ajl J Aijall aCA ^3 aISjuIaII 

U1 CIjLujjuj jjl j ClA£^)judll Aj Jj ^jaI m j jL^ajVt ICAj 4(jl ji^VI Jl A£JllL Aj^aLaJl 

A-jjCal ^jj3^f I CljlfLjbuJl ^aJ I^J^j tliA aJ£ju!a] ^L^jI AjV (jl^3 <■ laLk ^ aIa^. j 

.VPN ^UJI 


a£jjuj ^al^Vnulj A_JjuAja1I JjljujVI Jl A-SLCaVI-J Aj^aLaJl A£jjudll <jaVI JJ Aj^aLaJl AjjCal^)j3VI a£jjCi]| 

.CuIjjjVI 

<jjjla IP JJaJ ^3 S^^.VI £-*Caj (jjja (jC- CLnjj±i^\ (jc* (jjsjall J^a3 L-l^J IjA 

jl (JL^sjVI Jx clx jj ^Jl Firewall j» <_$ Jj jl^- <■. i>j .A_g_a> Aj^aLk aJ^a 

^LxjU (_£ JJI ^)l*laJl ^aJjj tlg-J Aj^aLaJl CIjIaJjlaII Jl (Jjj^aJl LgJ (jL^aj^l (jl JsuIaII 

<ja V] A£^)judllj ^yal'S.ll J^judll Jl (J^j^a^ll jl J^kdl <ja ^jlIaj CIaj^IIVI 

.a£ Jill l& jlH^j A m a Cl)l jj j-Lb&£ 



Clint Cujtttf) Server 




Jlill f JJ) — CjVLu^VI *LujAIA J .liLaJl j^/VivaI! 
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(jjj Tunnel (jC- SjljC* ^A kj^Lkl) 4jjJa(^)j3VI 4 .^Ujj\I <ULoia ^3 A-uiiJ^)ll 

^aJJ S^LuLaj Aj^alk Cl)L<a^lx^ (jC- SjljC- jA VPN Tunnel J J> 3^^ ^3 IaS 

3^1 j)A <*— fl^)iall (JA Cl)L<i^Lt^ll ^jljjuol Aic. jjL 2JI tilij (jIaj3J jtilll ^jj3 g 7 JI (j-lJ t+hliS 

(jC- (Jj^joiaSI jl ^aUaJl ^)jAa (jA <1 ^j,r^ak^)A (jL^ajt (_£l ^)I^Jl >\x. \) (jl Asu ^jJal I 

LjaJlj ClAjLnll ^)3 ju1a 1I Jiill (JjLk j)A dsLft^laLAll AjIa^ ^A _l^-C»^)3 j) kk^)judll ^3 a£jjui]| 

l_jj jL^ajl (_£I (Jj3j (jl (_£ jLill jl3aJI (Jjlk j)A Jj^jaII AjjA j)A ^ktdll 



L—ll.W a\1 (_£jjuj L£^ (jl (_5^1 jl 11 ^3klLuAAll bM* a (jj£j (jl Aj^alkJl A-ix-ial ^)J3V I a£jjui]| ^l.^Vnul (jj 

' ^)3^judll ^lc< ^ 7 ^ ^ ^A AjJIa 1 I JIjaII (Jj j ^ a ^lc» ^)3^)jud]| C5^ ^ kj^aLkll 





f J^l) — CjVI^jV) ^LujJjA (^i -llLjJl a\\ 
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LCaj j£J CAaj La lit L-Axx^aJ Clll^J Ia jHjuIA SaIc. ^lc- <J£juA CALLiJI *LLl^. ^aJJ 

^Ij jjLiull CAlJl j^A S jjj£ ^} A J^J jL^VI (J-1*J UxHaj IaI LL^J ^gifLj V caIajLlaII ^iLuL 

j ahIaHVI cAlaUaJI ^ISjl <5^)judj i-lAAl La aJIaVI jjSI Iaj ^^kL jl Aijlaj Ia^juiS j£Aj 

^LjI j^A LAIa ajV jl£ <aUa1 ^aJjaVI j^A Ia^)jc<j j^A a y a^LI aHII ^aI^LI aJs^joij 

^gic. (JajlII A_1JAaa A LiVl^ jHjAlJI ^aJlc. £A^ ^Juol CAilij S^)Jj£ dslS^juJ j)A SA^jaj AjjS CAIaJ^)Ic.^ 
(_£aJI ^gJlii^Jl A-iL-saVl CAIa^LlaII ^gJaju Cl)lS^)judll &AA j}S] * 4 u >»l j*^V I CAlSdCull aAA 

jdJ jjAJ ^£Jj _ 1^-Li3tlijuj| ^glill A-lajudJ^l L^J ^-$Ajj ^SI^aII La£ ^A^Aa]! (j^o's Alll 4 _a3 A^Ijjj 

; jHlU ti3LA (jl L-UiaJ vpn Ay*Util He. Ja j^LlI Se-I jS tiLlc. CAI£jja 1I oAA 


il^A^jj HjVL-ajVI A^^Cl jA log ^4 ^g-AjuaJ Ia S$.(^)3 Ja^Cl A^^.j :^jSn ajuji 

^CAIa^LlaII A^^)judll aH^LLaj c^laj$AJ &A^_9 Cl aLAA ^, Jl CAL_nJaAll 

jjc. (il1c. lliL <—V aHjjLII jl C-ua^j ^5j^ll i Wl^ JjVntiA LjjH (^ill <^a ;4j # il ul 4Jl^]| 

a ££ ja]| 


Loq 4 iVq \ W 6 aa (JaxAjoA ^IajIa aJ ja. j^A^^j ^SL^Jls jjLUJI LIS L_jixiJI vpn l)( I^ j ^ 

. Jj-^a Jl u^ (JjAxi t^lc. jxiaiJI Jla 4-kuaj l J>«VI 



VPN J' a£jjuj ^gJl Axj jc. jjAAVutiA^ ^4H A_jI C*n^ VPN J j-a tc.jJjuo ^A 

6 j^.1 AjlljujJ V ^(aa .(Jj^nAW JJ^>^ ^IaVuhL cillAj dCjllVL (jL^ajVi j^ 

(jL^ajVI <J ^)l )>«o^l jA PPTP .A.9 .\^a nar*i A-i3LCaV( CIjIaA^JI jl Ia£ tA-ifiLCal 

aajxj AJij ^caLLLI jjiLH V aai jA Ica cjjjc. jA j£J ^aJoH ^gJI aJoH jA 

.AHaVI ^)4jIAj 1I jjjJflj L^( j^ ”AJaH ^gJl A-laH <J^SjJj^)J £t 


jjfA' AilJA ,(i 


^LUI f jaJ) — caVLu^V) ^ujaIa aa^aJI j^ILaJI 


95 


























:Site-to-Site VPN -2 


Site-to-Site VPN .f> LWnn ^U ”<j-a ja Jjjill (jSJj PPTP 

^*j 4j q A-Lx^al ^_i3l ^ l ^"> 1 "V- ^^ \ v'i\ ^ ^ i*i Ijl^c x ^ \ A a L% \ A \ A a ^al ^_a! a 1 m ) 

(jjSj (Jl (j^Jj L (jj/^ > W ^IS ^^Ic- A_i^Jj SJ)£^I (jj^>ia (JC- ^ jlll ICA jjLall cilaj Jjjjgult j 

j) J^> 




:L2TP VPN -3 


o^ 4l£ >j Cisco j Microsoft d?a t> (L2TP) ijjA> u& J^' JAjjjjj 

.CjUMI J^l£jj jajj L2TP d c3J^' uA? ‘PPTP JAAjj^ 




:IPsec -4 / 


^ic- 4 j nail ClAjLnll ^uuxq jAj L5^l J (J^ c3^ s-LuijIj (CA 

tlSj AilS^a Cljlliml L.aILjj 4j) jA IPSeC J (j^ . CjujUjVI JjS jjj^>j 




:SSL-5 ' 




^Liijlj ^(CA ^ajij .Clujliyi ^jj^ala https J ^J-^l IcA L 

liA _4.ll] (jAllallll ^j _ij A-Lal (J-oC* Ajuol^. 

■ (jhuIajS v^unj aS\ L '"\l^ ClliLa ^\'\^\ V 4jI jA 


:MPLS VPN -6 


(JjCjjj (jjill ^LaC- Ai£J 6^5 j-aj £$(Jlx^V LilllLa j^m.j (CA 

^<uujj du^ £juj(j (jUaJ ^Jc- ^l.^VuiLyU A-iLlij 4 jj^a jjSVI ^ j^\ MPLS (Jl Cxj _Cxj ^jc- <J 




f — l^VLu^jV) ^ujAjA 
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^AAk Aj^a ^AklLuAj VPN ^jJjSjj (jL^aJ^lj ^sI^aII <ja ^jjS) jl (jjjjV 
i( ^^)kVI <ja ^jjS( 4-^J (JL^lsVI Akjjuo AlAoj Ajjxx^ jA MPLS VPN (J £_£jIjuia <ja 


: j_.-.*i i VPN -7 ' 


^ja AjAxJI IaA Ac-Luj d 11^. SAAaja VPN Cy* L — x^jVI ^J^jkj ^Al^kll lAA ^ajujj 
^A ^j-i^^Jl VPN J t^d-salkll A-idal1 ClASdjudll ^alik^ ^I^jI £A^JI ^ja Cl)lS^)judH 

<j^)LLd Ail£j ^)jSVl jA lAA ^jqxjj _^Alk]|j JjaxJI (jA Jkl La^)3jj (_£aH 4Jj^)a]| 



.PPTP: Point-To-Point Tunneling Protocol -1 
.L2TP: Layer Two Tunneling Protocol -2 

VPN J' ' ■ag.^C- -XoasuaJI jlfuijjjll jjj^ill LaAj 

.IPSec: IP Security Protocol -3 

AjLo^J Aj aji]l ^jjo.Ti*i\I ("'tjVo'i q '-■«■» J IPSeC U*‘ '*‘ 1 .. VPN aJ jA j 

.VPN ^Ic- t> ^LiUj 



; (jjjij <il *<ui (jjjijLa ‘LiJaljjSVI CjlSiuiil ^»lfr <JLuu 

. (Jj.4*JI -1 

.(Gateway) 3 jIjj -2 




(jjljil £ jaJl — CjVL^jVI 4-uiijA (jh 


















^3 (j-a ^)-jj£Jt ^)3jJ -1 

J j j^'j ^j^j -2 



4jjU W^U 4 , cilLlk ^Jj^sJjoj ^_Lali j£judJ 


lA£^lj ^JJX>, W*1 x ^JJ^llJ ^a^3J ^xl I - 2. 

_ til pi ■• ^^ J ciLULlJ ^Jl (J oj^a oil 


Ajjaali jjJ a ^ jVI cs^-j IPSec J'j 4 -2 




f y±l\ — ljVI^jV) *LujAIA -liLaJl a\\ 
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ii-a 

*J X~ 

rnMA )nnn 


CDMA 2000 


HSS 


P-CSCF 


IMS 


SIP Application \ 
SIP Application Servers 
Servers 


l-CSCF 




M RF 


MGCF 



AjjlS-l ja |p Multimedia Subsystem (3GPP standard) <»IMS J u' 
jjjjiJIj (jLj Multimedia djLo^ik 

- jjjjalj - jj- clulj c. £U - 4 4_i3^)ia]l 4jt_iila ^jc- J djULiJl j 

GSM ” ) ililll 4 £jjuj (jCr (J/it J LuiaJlj (S^-^M (J-a j! L-jIxJ) 4j^ai* 

.(WiFi-WiMAX-xDSL 




f — ljVLu^jV) ^LujAjA AjLa]) j^/Viva^t 


99 



















:IMS ji 


j\ AAjIj]| j!>Lk ja AaAQaII CAVCAlAAk jjj jA ^jl^All ||\/IS l)I ^ QAA <j] 

CAlAAkll &AA Jl ilidll i** \\ kjii' jc- A_jjjjCAljj^ll jl (JjLjkll AAAk jl CAjjIjVI jl <3 L ajlgJl 

<4Ua ojSh Uaie ^ (PSTN - GSM - WiFi - WiMAX - DSL) 

JjkijA AjIA WiFi ^ l g j3 A^.jJ 4 Qu ^J| 4 ^\\1 JJjuj S-IAjI ^AkjjudAll (JkAjj C5 ^ Akj Ai 

jj3jj j AaKaII Ja3 jjAj WiFi -Jl Akjjui ^Jl LSjjIa jjjl AaKaII (Jjjkj (JjIjjaII jjAIaj 

l_sljIa jl*a> i— mil ^3 ^.YVnuall ^a! jlk Ia] AllSSj VOIP AaII£aII jV Jkll c-il^Jl Ama j 
Jl JjLjaII ja AaKaII JjjaA jI^a^Li (jjSm ^ >/r\ ■^' e jj jjj^ c^c- Softphone j' VOIP 
(Multi-tasking services) c>A? t> J&' <ul^>j J Jliej^'il *^a 

_CA3jll jjoiij AaIISa $.1 j^.Ij JjajI 




lonaall uiaqjAl IMS Jl pauui lain 


jj 3 jj L_kJlS!lll Jab Saja^ cAlAAk jj 3 jj SjaSIIj AjjjaII AAAkll ^jAjjaI IMS l)I *^ 111 

AAAkll gAA jjAAklL oUjuj jjaII jjkjmAil CAULij SAc-IS c-LAj S jg i > mmj L.lUalj SAjA^> AAAk 
Ajja Jj3 ja aAjAaJl AaA^JI aAA jj3jJ jl ^£i ^AaA^JIj j^al^ ^SVij SjIaIj A n A a ^UaJ s-lm £a 
I gA) AjIaILj AjIa (3^1 j (jSj ^aJ IaI AaA^JI aAA jj3jjj jk$j J JlAlhj £ 3 ^ JIja ^^ Wnxti AaA^JI 

A-illc. CAIAjIjU AaIc. / \ X» n i. Jj 

■ .♦ » .♦ w 

3 I ^jujI ^jiijuj IAA jli Alisll CjISjuA j (AjIaA kJl jA IMS J | JaxJI t 

l** i\qnWill ^Ia^IaI SAl&jj lAa. Aiils c qj\ 1 £jj djljiJa 3^j4 3 A ^AaJl ^Aj^a ^IaI ^AjA^. 

IM S ^ JaJ ^j5j A aA^JI cAjI illalA <JS jj3j!L 341 L 4 II ^jSj 3 3 A V Aj3 IaIaj AilikA CAIaA k jj 3jil 
CALLa^JI j <JjkAllj ^kklllj SjIaVI 0aI jjj jj^jjAaII CAULuII Ac-1 j3 ^3 (A3 jLAj CAlkiiLajH (Jx^J 
j vW j ^jSjJjaaj lalQ^Vl J° pAjA^ CAlknlaJ JaC- A-AISaI AAAkll ^jAjjaI ^iA lAAj 

> lillklll JSL AAa. jjSjjjaa 


4^1 AjP 


^liJl f j^J) — A^ujAjA J A\ \a\\ 
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IMS Jl 



LodS J jLdfljV I A_lLaC< (Jg joUjuj 11\/| 5 (Jl cJ^ dAS^JJUd jl ^1 ^)il I ^jtS £1 ^JUJ A-JUaullj 

LJjjl c. £U) Jl^.1 j jlgA 4-ilt^Jl (Jl * jg -vi A-illx- Ajj^ajj (JSjClj ^iiJ 

J4j4JuSJt jlfr^. - L_JjSa]| ^1 Ai^Ja tiljJjuuJl (JjSj l *y>eL <JjI jj^ - AJ4J ^i (JjSj l 

CLljj^a^ S^C^HaII JajLuo^ll AilS (JjxjoU ^1c« ^)ClS jlg-^Jl (JjSj Cliftj ^ nSx>\l c^3^)Jju1a 1I (jjfL l^clc. 

4 ^ i ii J£V CIjUIjj - l ^ _ 



t> uj^j ^ ‘->^j*^ ( TCP/IP - SIP ) IMS J 

;Cl)liiIa Ciy^Li 


Service 

Lover 

BP 


J^pltitferi 

$«VH 




Apfih-atk-n 

9-tfV#r 





^£11 f J^J) — CjVI^jV) ^ujAjA .I 1 L 4 ]) j^/Vival! 
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:Connectivity Layer jjuji mjJb -1 


- Ja^Ja^. - Alljlilll Ja^JaaJl^ 4 oVi'v js\\ itiill CClS-lCl aJjjjjoiaII 4 

d)UL^ Vqj)a\l oca ^jijj IMS |p a£jJj (j4Jj (PON - WiFi 

.TCP/IP JjSjjjj^j (J-axj t^ija J-a*j ciAifkll 


:Control Layer 


-2 f 


C& Routing ^j^'j authentication 434^*41 cjULc jc. 5Jj>u4l ^ 

SIP LS^ ^ aCA ^llll CCVC^aL^I ^ <j 1 Cl n^k (CCLaCaJj JilllJ 

SIP (Jjbmj <yjJ^ 4iil]a tilli 43LCaVlj .VOIP is^ Cdx^oll jAj 

jl cC3^)Jju1a11j 4_x-ataJl IMS "^4 jC (JjLuj^) - 4 Cl A >aCaJl L-buoa. 

A jliuJl Jjl 2 C 1 ^1 pay-per-download j^l IMS 

4.^1oj) j Billing services ^cll ccLaCa ^ (Jc-liill ^j filial! y* jl ( *JaLa JjtL* 
Quality of services QoS J sj authentication services 

b (4_i1Lc. d1j,ij 4x. jjudJ (d^JjuCall ^J-k-aJjuj 4 x«^3Aa 11 ^jl cSllill ^jj 


jjxuii Jj>uJI ja j Call Session Control Function CSCF j* ^ ^a! j) 

Media ccLoUj Applications Servers cclinkill cjUcU jjj 

Cf ccLajkx ^^cll Home Subscriber Servers HSS JccU^Ukj Servers 


. ^LAju^ J 


:Service Layer uuii 


-3 f 


IMS is ^*‘\J (^cJj... IVR “ cPC jjJI - ^dLaCa.) l>^J 4 <^11 CClCa j\\ ^£* iJ j!laJ 

oAjCa CljLaCa u3 olli 4 x. ujJI a C a uii( 




f — CjVL^jV) ^ujAjA .liLb!) 
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IMS= IP Multimedia Subsystem (3GPP standard). 

3GPP= Third Generation Partnership Project . 

CDMA= Code Division Multiple Access . 

ETSI= European Telecommunications Standards Institute . 

GSM= Global System for Mobile communications . 

IP= Internet Protocol . 

PDN= Public Data Network . 

PSTN= Public Switched Telephony Network. 

SIP= Session Initiation Protocol . 

TISPAN= Technical Committee within ETSI that works with standards for Next 
Generation Networks . 

VolP= Voice over IP . 

WiFi= Wireless Fidelity . 

PON= Passive Optical Networking. 




f- jaJl — 4-uiijA (jh aU 
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MPLS 


( 

fujjes..! 




h 



Data centre Branch office 


C1)1£jjuj (jjmVil (WAN) dASdd il t-iJud MPLS 4 -£^j ^jjWi 

0 * sjUIl^U AdSill ^ dkiau j .(Internet Service Providers) ^j^V' 

MPLS 4 /^ dAjjjdllj 5 j jujojI djULnll jj^ 

Multiprotocol) J jL^^' ^ MPLS ud^j£J dA£jd 

IP ^>7» dA£jj* <-)&l ^c> j^A 34 4 -(Label Switching 

<JS 6^j^. j* (Labels) ^^j* 4 djl^d^x ^VuAj JjAdll diuta c_n^ ATM \jj 23 J!)Lk ^ 

o*AS jl x : M djUUJI A-i^. jj S^tc.1 (Jjg jujj ^ tLlj ddjljyi (JjS jjj^j <Juj^j ^3^ 

0-d AildaVU A£judl] <ildj A-iL JL^CLd AdlS^j MPLS 4 .y^ Lai 3* Cy^ 

( jjjoi^J ^Ic- (J-AXJ lAjj^J (IP) ^J^V' lJ J^J A^qJl^UjuaaH djLuSdll (JJJ (Jdaal 

djLadk ^addij AildaVLj JdaSl djULull JiLj ^9 MPLS ^jV^ ^oLujj .(QoS) 

.IgdS J ISP dju^ljyi ^ d,vid\ ^)j3j!illj SjtaVI J 3^C-VI ^-3 Jajudjl JSjuoj |P 


OfJ&M f 


u$jl\ f y±l\ — daVLuajV) ^ujaIa diLaJl A \\ 
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:MPLS Jl eiljauq ulqi p^( 


:Faster Than the standard method -1 

c> Label Switching J^ J ^Lao ^ J^lj £jJ mpls J 

.^uji J aj>± m 

:The use of one Unified Network Infrastructure -2 


!il9 4<L<aCkJl ^L^ajj^ak. SjjjS SJj^aj SCjli ^}_nxJ &AAj 4&»1^.j*a aC^lj A^Jjqj ^IcklLuaVI ^-ixJj 

Jl 4 ^^ JS ATM J Frame-Relay cA£^ sec, J c^Uck tic. jpUaV es^l J 

&CAj <jC- L2 J CljLakk ^ <LaCk ^1 jl ^jJ ^1 Ja^.j <Lakkll ^jC9j a J^IS |TiplS 

^CklLuoJ <L<aCk]| ^jjxa $-!)L<aC« A^.1 jlk jl JIIIaII JjJjuj ^Jjl9 ^MPLS J (^ ^ x>\I ClA^j JaMl 

Frame-Relay Jl Ji*4jJaj^Vl j^^J^dl jW^V ‘Frame-Relay J ^^k 

<Lack (j I j <Lackll $ca J^a* U15 Lak Sjj li mpls J n : i 9 t jkl AlJUa^j Switch 

. L2 -11 Cl)L<a»lk j^a <_£jkl 


:BGP-Free Core -3 

Routing Jl (J’ <*—L<ak9 4<L<aCkll ^jjxa Ujj Cjjj ^jll c - j I_ 3^ aa ^I Cy* Ljajl aAAj 

mpls J Aj^j J^j ‘BGP J ja ^ackll g^cLa Jj^Ao^ j' Protocol 

JjSjJjjj jl BGP Jl JjSjJj jjl ICA Jjxjulj LgJ AjV ^-^Ak]| CjJ/a ASjjuj ^9 djljjjljll 

‘MPLS J' ‘Redistribution J' JwA c> BGP J ^ A uA u^j>l 

JJ jl jll ^Ic- J-<a^Jl <j>a Cjj-<a AiljCalj CIjIjjjI jll ^j/a'N ^9 BGP Jl J A Jjkjuul <L^.La> V 

^9 S^j^jaII CIjIjjjIjII BGP Jl J^*klj -^A9 4 jJjljll ajkli j^a 6JJjS 4_^.Lud>a <Lc.\jJa]j 

<L<aCk (JCjJa ClilkjjudJ Jj^aJJ (,^-^1 cJ J" jl ^j)-^ J 1 x^a9) j tA^aAkll ^CiLa Aikujo jl L_fll jJal 

^ j-ukjt ij ASjjudll -lajuoj ^ Cl)l jjjl jll j-<all SjSlill jj9jJ Aj 9 Clll9 L<ak 1^.9 4 jjjk.1 

_A-Jlc. S^-liSj A^al^.^al jjjl jll ^.1^1 


iMPLS Jl eiLaju. 



L>^J a ^>1 j^a ^Jl 1 ^-^.jjuj jV Jj^a^^a JSjuoJ 1^-^.jjudJ jlj Cl A ^9 ^J^axJJ jl 

| ^JjJaJ j£ ^aJjuaJ ^ Jjull j-j JL>, n j| jJajuaJ ^9 jS-Luj Ja^9 4 Cj^.j 




^tiS) f jaJ) — cjVL^jVI ^ujaIa (jk m\a\\ A \\ 
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:MPLS Virtual Private Network (MPLS VPN) -1 

AiLl juj <*£3^1jaI Jiao ^jISaUs 6AaCSJI p^IaC- (jdJ ^)juH1a1Ij c- LL^. *\\ ^iilallH lc^3 

<Ua^J^)A ClulS j\ J^**-^ £3lj-a £} A y JaJjj mplS Jl ASjjuo (jc* AjjCal^)j3l 

J I'Nj Wi\l ICA gAjIajIxaI IjIa! c ru.ojj AlliesjA-^k JjaxB 3^q^j Iaa c^jUliiA ^LaCi ^a*Uaj 

.Packet J £* uA^Uaj J& 

:MPLS Traffic Engineering (MPLS TE) -2 

(jIajJsj Co^^k-sollj Cl ^jj^all o (jIajCoS cp^/LaxII ^jjxa AaA^. ^ jJjuoa ^lllallH I CA ^nuui 

^\iA\ Bandwidth J' j*-* i> »3$^.' u^4 ‘ J***U Bandwidth 

t> jluiJI JjL ^Jc. Congestion u 1 ^ ^ '\'j Available Bandwidth J' J 

.Packet Jl £-® <a3j-« jffillaj ^jic. (_^jii_j (jjiWill lj& . JAmJI J^^-all 

:MPLS TE with VPN -3 

Jl £<a Aiij-a dltsUaj djlli jjJadll lift (_gjaa-jj jjitjl■ all jjajJajJI jjj 0jj«a jA <L»*i\l lift 

.Packet 

:MPLS Any Transport over mpis (MPLS AToM) -4 

ATM j Frame-Relay J' ‘L2 Jl <_s' t> mpis J jj-^ Uj£j L£ 
yJ J^JI sj^t jl ‘-ya- JjSjjjjJI Jaa*JI £51 J- -Jajjj ‘HDLC j PPP j Ethernet j 

jjuSliaJ ^ic. j-U-Lajl I j; .^c j!ia_) _ JS juqj 41. & l^jtS j —'•* Jl l g ■ a« J (_£ jj 4 aV'-^. ^11 ^all 

.Packet Jl £4 Aia j* 




Labels eiiiiiisjji 


Jciljujj Cop US IAjjSIj ClAfLuSalt CjUjjItij jWl AilSl Jj^uhaII ^^A mpis (Jl aSjj^ 

pUj A_i^.j!lll ^lc« ^ ( P3Ck6tS Jl 4_^JJ A_i1ax1 A aO^II jl A jSjuivlSlI 

J labels J (Jc* ' J Jjciilli mpis J ^Ji ^ ‘Destination IP J' ^ 

Jl j\ djlS-uia]l a y\ l^JLS^U ^jij CijlillaJI/Aillajl oCA t Packets Jl ^ "Us^)a]| CljUUaJl 

OCA Jbkc) ^aJJ (jU^VI ^MPLS J' j' oCj^jaII ROLlteTS 

c^ULUl/^UnJI OCA JUJ ^ c^VUll c> ^ iLcajI aS^I Jib SJ^Vl ^ c^ULUl/AilUl 
V l^Sj <|_2.5 protocol ^4 mpis J ^ j ^L3 header j L2 header J u£ 

A-jj^aliSI ^jUj t^J ATM Jl j Frame-relay Jl J^ ciAfLu^Ili Cocjc^. cilouI aaUIII oca ^jU ^SJc. 
CjISjuxII ^ja ^ jjll Iaa jSI j tPackets Jl ^ c3^j^ ^xa ^ ^Lck-VU aa^. jSlI a.jUc. (JjUjj 




^l^l f j^]| — CjVU-^jVI ^ujAjA ^iLoJl j^Hi^l 
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*LaA^Jl ^ ^ Cl)lS^)judll Cl ig LgAjc- aJSjuIaII t L2 lJ^h 

mpls J dj$.L^3 i^a IaA J^ljJ S$.li£ ^jj£( Ai^)Ja aUJ f+A qa u^al 6 1 P (Jl 
jA\j 5iUaJI jl Label <JI C 5 ^ ^jc-ca *t$J 4_A^ IP <J ^a^clci ^^ull j 

.bytes 4 c> 



MPLS Header: 32 Bits (4 Bytes) 

The Label Value Exp 5 TTL 

\ 20 bits 3 bits 1 bit 3 bits ,/ 

V ** 

Layer 2 Header MPLS Header IP Packet 


:Label= 20 bits -1 

o jA ^3 4<j^iia-a]l A g -n. ]\ P3ckst (Jl _$i Aj^jj ^_3 jpjl^JI ' g jL*- A<u»j ^ill AaliaJI <Laj3 j 

15 0 t> f ^'j ‘Label Switching Router <_s' LSR jpj' J' ^ (5^ ^LaJI 

_ Llis La£ JjJluII jl Aj^.jj]I ~ ~'A"u .i'^ c£l]j A*_i La Lai «Ajj*-a ^»lg-a 4_pl!i] a^jy ^^ a j»j3 

:EI (Experimental) = 3 bits -2 

bits 3 Lgi Cjj J QoS J lS^j 4 t/j Experimental Bits J 

Jlj IP precedence J' <JLa Lg-ELa t^-a^JI s^j^. 7 J 0 i> (/ <^H*II ^1 jli Jaia 

.Packets -H ^-^1 ^^lJI ^jj gi CoS J Class of Service 

:BoS (Bottom of Stack)= 1 bit -3 

dul£ I SLa t La be I Stack cJl ji l—sliiUaJl jj 3J gi Aalioj gA AisLlaJI dul£ I jj La Ai-A^al ^oVn.n 
dilaUaJI jj 3J AalioJ ^^A A3l laJl e^3 t]_ Axukll d±il£ I jj Lai tAalioJ jzA (—luul Lgjli ;Q 4 ■ajkll 




gjl^l ?■ jaJl — CjVL^jVI Lui^A gi AlLajl aU 
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^Vhn.all (jjjJaull Packet c3 £-° <aa^>aJI dilSUaJI <. ^Jikj j 4 Packets (jja^aJI 

-C- jj. ^3 ti^.V (_g La£ 

:TTL (Time To Live)= 8 bits -4 

is* Packet J j' jj- 2 i> M j ‘IP header J ^ j^' TTL J' u^j 4J 

(jx ]_ (jlift (_J-aC- AjIIj j JSLla i— ijj.jjJ La-a t^ jL^J V (J^■*J A^jjoill 

J Labeled Packet J ^j j Router J' ‘0 TTL J <*jS 

_A-a2^All 




leilaUaall jUel ql pjjqj eiUq^qjqjj 


:LDP: Label Distribution Protocol -1 

.MPLS AToM J ^ Uj Pure IP-MPLS J <> 

:RSVP: Resource Reservation Protocol -2 

.MPLS TE Jl 

:MP-BGP: Multi-Protocol Border Gateway Protocol -3 

.MPLS VPN J 




(jjljil £ jaJl — CjVL^jVI AjjjijA (jh ^a\\ aU 
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: Fra me Relay i iq ouij 


7 


h 



* 1a jajjj tPacket Switching clx& <> Frame Relay 4-n£ jii*j 

^_ic« IgJLuojI ^JJ 4Jjuj^a]| ClAiLnll ^-ujV I I J ^ IsU^juo 

.Frames cjljlLI 


Ij^Jj uflUiVI j CiVt^iVI <j<9 Sjliiuil jj£I AjSUI a JA CjjjJa JSj 

AjU^juJ Cl^t a^ViI -]_ 

.X.25 A-iLLojll ^ 3 ^ cJ^mj £y* (J^l “2 


J ciul45 j J^l J cIlJjS 56 om 4 .3^1 &3b J cjULuII (J£j cLjIo^juj ^ jl jjj 


Jl AiL-^Vlj CCITT/ITU j ANSI ^ Jiill 63b cij| jLla-a (jc. (Jjjjjj-aJI 
Frame u£ t ->W cp " a J-P j*j Frame Relay Forum 

.Relay 

A3jjuJ ^jj ^S-ll 4jU J l Cal^uiJl ^jjj A j l ie . j 1 m ^_iBjj ^jjjLill A-LujIjujVI 4 QLi ]| 3^ 

_ AjLjujI^ 




Jlill f jjl — ljVI^jV) *LujAIA J m\a\\ 
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jb AjjAli i jib Connection-Oriented -LuifcJI *>^a jSjj 

B <L3iawJIj <L>ja1I s j^Vl Permanent Virtual Circuit (PVC) 


‘ Fra me Relay ^c. ALilu^t j djULnll a£1ujj jL^I PVC ^^4 

C^LilJl I^A ^aUaJ Jj I^jujLia ^ (J4J (Jlx^ajVI 4j^)AUa ^ajujJ ^Aj 

.4^ nTill 


J ^ 3 ^ ^J Frame Relay ^ ua j 1 ^' PVC ^ 0*4 ^ 

lU*j ^j Data Link Connection Identifiers (DLCI) ^ ^jVl ^ ^ jjlka 4 JL-aftM 

^aUaill jJjUxll JaC* 


4j^j ^4jliiLo dlljSa <J^-k WAN L> *A^ djULnll cJ^j^ LAN ciAfLujj l. ilc .1 <jl Loj 
(j* a£jujo]| (jUaj ajljuj ^ji ^*-1 t Fra me Relay j ciulj <Jjj^aj V 

_4 x> PVC £y* 


Statistical Packet c*-^ Frame Relay <L&1\ jUaill 

<jljuJI 6 ^a j <Sdj^ (JSJ jjLkj &^a j Multiplexing (SPM) 

^ilfldjama ^)j£l (jLlaJ Ajljuj 4Snull c^Ua .1 Ijl jSJj Committed Information Rate (CIR) 

4j\^x> ASjjuj (j£\ jli (jj& ^jL*j ASjjudll (jSj lil ^ lar xn lil 1 g j\c> 

.1^1 4 ^\\1 4_*_uJl ^j>a ^LLaj 4 jljuj ^_1c. (J» i Wun*i 



*•■ ■ »»» ■ dJaq a 


fljjieu Frame Relay ajjju 


.C^ULull 43 oxhm 11 4_ilVt “1 

l ** \\ \ \ s \\ \ ±i {SaZil A ^Lkj ~2 

_ f-1 Lt-ySf 1 4 _^JLx_AJ 4Q» ^ ^SaIa] 4 ->vl -v\ 1 ^a^lc. -3 




f — ljVLu^jV) 4-uiilA ^iLaJ) a\\ 
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:Frame Relay ■■■ii pbuajljl cil 




*Li*laJl j^jx* u^J ^ <-b ^aJJ -]_ 

.DLCI L^jLo -2 

Igili Frame Relay c5j^' a£i£ Jj djULnll JLujjL Li 4_ila^ a£±£ ^jjj Laik. -3 

Jimj <jl djLLJI ^1c. PVC ^jaLLII SjjUI ^jij 

_<SIjuj^)I ^jj Frame jLIal d^ Jl dj^* u nxill j ^jjjLc. AiLial La.4xj ^jj -4 

6(JjiLoLAil DLCI cjlj^ S*l jS ^aJJ ^Switch ^Jakj ^1 Jj jilaal LiAk- -5 

_ ajjujLlLI ^jLLVI Aa ^.jj ^jj ^aj A^Ludjjuo ^ aII ^jLii-LI ^ 


C1aI^)I^)§ (j}\ l^ILa CIajuuI aS\ ^ lar j Lia ^jIjSII (jjdiij (Jjq Utixill j (Jjuj^aII (jjj ^)Loia 1I djI^LaVI tilLujj 

Q* <S£joui ^£1 tilljA L—buo-ll ^JLlLj (JLuj^VI d^ ^LJj ^juo^)J d^^f^ ^>1 Vn <LaLL<i 4_l^.jJ 


_4 lyou^ll cijLLnll ^jLj 


A^djudll ^lc« Cl)l jLoiaII JLai ^aU^jl JU> Ail jAj 4-uilll ^jJalj C-1AC. (3^JUJ L&C- 04-ij jSlJ 

A^kjjujj <S£ju1a 1I d^ j Cl)l jLoui CjLLJI Ajl *.Jj SjIc-V 4ij^)ia c5» i^ILa L-Loul 

jl ^Lu L^ 4l±Lil ^In-Band Congestion Signaling cr^ M ^£1!^ 

^aJJ ^£J aL^jI ^jLj L—)l jLouillj 1 g a\x'\ 4-Luj^<ill ^_d) Cl)l A-l^. Jl J 


^lill jl 1 glVi 2-iki^ V djI^UaVl (j^ (j*o\Vi\L ^aji l^ili ^LjujVl a£jjoi 1I ciiL^aj til 

Cl)l^)LlaVI £-^Lj (jj& (. Q a i jj (J^o*'L oia]1 ^j^_uaSJ| Cl)l^)LlaVI d^^aj Alc.^ ^4 jj)L» ^ l^j| c qjuIaSj 

.^jar J (jl J)1 ^ 11 ^<i C-ilLlL Utix>ll J)1 ^ 11 IaAaC- SJj^xill djlJJaVl jia*J ^jl 

_A£jjudll AiAjudll ^aL^.J^Vl ^-LjI 1 g M (J^ilVlll ^aJ ^4^1 <*—)l^)UaVl d^d 


^jc. —Ut 11 c qq^kj Lui 4S n^ll (j^dj ^d^^-Vl A^JLt^i ^Jjj^ud^ll ^A (ji (3^° 

.lAp.b! A^Jjuall 




^1^1 f J^]l — ljVL^jVI ^ujAjA ^iLiJl jd/ViVAll 
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■ S-Ua^l LS a dj|^)UaVl ClutS lit -]_ 

m ±&uA\ jjWi jjUi^ jiLvi j> jis ia -2 

a 4^JUjqll ^ic. ^3 (CAj A-llc- La L<1A ^Luj^aII dlULull 4 -LoS -3 




:(LMI) Local Management Interface j 


ji SjtcVI j Ijl^ a^ujj\Ij ^II>Ail SjtcV Frame Relay JI dnWj 

!c 5 ^ ^ f j Local Management Interface (LMI) 

jujo]| <1L^. ^LxlLuo^U Cl A ilia Jjuj^jj -]_ 

_ djLALall &CA C ^cJlxJj J j?1X tij -2 

CjLaijLla]) £_a^^ 4-^1j-aU jA Jl^Jl j 




:Frame Relay ji 


plutiil 


_ A^lc. 4jljujIj djlfLuIl -]_ 

<j^aLk AjljujI j CIjI^Jjuo -2 




f — CjVL*-^V) *LujAjA .I1L4]) jd/Tivati 
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(JJJC.I jll Jajlrs jj^Lj ^jjj (JL^ajVI ClilSjJj <_Jj 3 j)-a o jj 3jJ ^aJj (JjVI ^ jiil 

.Frame Relay t> 



.Customer Termination Equipment (CTE) -1 

. jaAiaL* PVC -2 
Frame Relay Service Point -3 

.Frame Relay cLfcjJ' J-S^ 1 > CTE 




:CTE ji ji^iul ' 


.Router 
.Bridge >*?■ -2 

.Frame Relay Access Device JjW -3 

^llajj Frame Relay <JI 45n«l a -s Jaj^ujj ^ujLLa ^c-jj aJ ^19 a Krii jjl£ Laij 

.User Network Interface (UNI) J&- 


I La ^ dul-s ixi 1.544 j cj ljjLS 56 Cm Ajc-^joj ^ jl jlj ^.LLui-a Jaa-j CTE 

l^'j Frame Relay Access Port ^ia <> a<^\ h ejjju JaiJI 

.Frame Relay Switch «jjA? 


te.iC.L±La jjSLal ^ £■ 4 _*jj| IgJ Lia-ll (ji (jLajlAi] eJA ^1-iiCiml 4_iaAl tiJjAj 

LLaJLui Aji^ Frame Relay cJI ^j*'** 1 J ■ a\ cjj^ u*j\ji' t*-a ^j^ill e^A Jaj_^l 

. la-a £- j jail jjjj Jaj^)lJ Jajiaa. e^jjjjc. jLa_iilujl 

J jj,a L-ljflll ^ja (JS ialjl J-U^a3 Jaa. jLaoLail jA 4-i.tiaj La (_)Sa Frame Relay J'^'Lub Lai 

.Frame Relay 




(jjljil f- jaJl — CjVL-ajVI 4-uiijA ^ .uLaJl 
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:Frame Relay ji <luju eiij^u 


( 


/ 




_s ISDN ‘—''(j<« A^iSli (_]si j ^yjs I jLii. jk gj -J 

(j-a <ali^a C-fc C5^ Sj^SM -2 
.JjUadll AjljuJ C5 £ 7 iaUjJI £jjj£ll -3 
c* A.jVq^l 1 >^jSju cJ^Ij Jajoijl -4 
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sz 


:ISDN 


. ( 

(LUAJ 


1 

i 


fax groep 3 



PC met ISDN kaart videoconference 

apparaat 


dUdJ] I J Integrated Services Digital Network J jlddl ISDN 

Ja aa.La£j a jiA ^aJJ taJ^-^VI Ju Ij-aa^) dl jLuaVI (Jill AXalSiall 

da j ^ dlilaJl j jjJjallj jjj_dl j Cli(Jij AfLujJl aj& Jadd jdl oJ^-aJj dlfld 

Time Division Multiplexing <jr^ ja dJjj odi dl j 

tiC/Lui'JI ^)i£- dll jja e^C. ^LidL lilli j .dj da j ^ dLa.liJI Ja <£. j-a^-a Jil ^di (TDM) 

(_£^>d ^gj) alia Ja (Jlidj^l Ji-ij Jajll Ja aA*l^> a ajiil ISDN (J' J —dl ^duii jLl alia J£j ^ a■ >nj 

.dajll <_jl^Ia 4_iajd jJlli alia (J£ (J»a' d 


ISDN ji 


tA^dllj jijjf^il jjj J^ajlU ISDN Access Interface J ISDN J Jjl' j 

:i^ j ISDN fed j 

.Basic Rate Interface (BRI) -1 

.Primary Rate Interface (PRI) -2 




(jjljil f JaJI — dVtdiVI 4-uidA ^ dLdl jdiddl 
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Basic Rate Interface (BRI) 



lesk W* oik 


.ClUUJl JU Jjuo -]_ 


. (Jl j^ajV I S^)3 jJa 1I 33c« -2 


<^.1 j ^^jujjj D SUSj B cl^US ^ j 4 .j^Ia\1 c!j j-nll j SCjISjj^II BRI ^c^CLjoj 

04 ^Jj ic-^juoj jjJuillj djULull Jiil B SUS1I ^c^cLujj tB+D2 J^j^^II 

*Ua^Vt ^ja jlaJl <ja C^Ull j jU^alVU Vill C^UjLla Ja^J D dUSlI Lojjj A-ijUll ^3 dlJjLS 

^cuujj 4jUc. ^UVunU B (j^Uill cJ^^j cAajUII ^3 ciij^ii£ ]_6 J] JaxIj 

^ dujLS 128 J! <j3S J&. J j . ^W Bonding 


Jj) >> *o^ll a ^D dUS^ B &US 23 (j^ ^ L5^^5 6^infill C3l£>JI ^3 PR| > a \ \ a \aj 

64 ic.^udj Ja*j d 1$j3 Iaj ciiljjSlI J£j (B+D30 o* uj^ PRI u!^ WjjJ ^ U*l) B+D23 
UjjjI ^3j) i^Ull ^3 CIijL^ia 1.536 J) jll &3j <_£ Jj^akll io^judll Jj^aJj AjjUII ^3 dujL£ 

^A-ijUll ^3 clulajx 1.984 £>3A Jj^aJ 33 


.Twisted Pair f. vVuU j cJjt^ll cijI£JjS <ja ISDN jA£ ^ 




^Ult f j^l) — CjVU-^jVI 4-uiiIfc ^3 j^aikAH 
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^ £j j (JSj Twisted Pair Cy* jj ci» 4 <—&t$JI ^c^clci 

<SL^aj) ^iLlLujj cl lu (JS Ij^laj Ajli ISDN Cy* J) aL^^ 
Jajl^^kll (Jaju AjjIj^^S AilJa ISDN ^ 1*1 Vi UIljj Aj^S^) ISDN 

Twisted C^.1 j ^ jj (jj^Vnuall c-ilcJ ^jLa l. njualt Ic^Jj l^J V A-iilLcill 

.ISDN J\ Pair 


:ISDN Jl uaa w^p eilua 



.Network Termination Equipment Type 1 (NT1) -1 

.Terminal Adapters (TAs) -2 



:<jc. < _ s a j <_iui^Ji a£ j (jjj nti s 

.S/T a^Ij ^ I j liljjLui £J J ^J) (J A.^a.1 ^]l (_£ j < SulgJI AS tillm (Jj^aj -]_ 

.ISDN JajlaaJ Aajj^I AaUJl jJSjJ -2 
.Multiplexing -3 

^aC-Ajj (j>® U-?^ 0 _>^_3 NTI ^'Vu«<a\t a^g-ai (_)t«-»J JaiJI S/T ^g>'J 

.ISDN £* o j$J\ 8 




(jjljil f- jaJl — CjVL^jVI 4-ujAjA (jh Ai&aII j-^A. aU 
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NT1 PIUS 




] ^J X < Lu i3 }? o ~v ' J ClL i. «M r\i^ \l p ‘I'N.'l L i 'i ^>11 0 ~v 1 * ‘ ‘'Q ' i 


.ISDN-Ready-1 


.Not ISDN-Ready -2 


if**** crAj NT1 Sj^Ua tfL«ajj S & Sjbfr jA ISDN-Ready JjVl 

• m( jL U S j^a&l 6 ia> J& 4lL&l <>j Termination Equipment Type 1 (TE1) 


,Aj^j jA -1 


.4-1*3 j djLoiSli -2 


l- iLLaall -3 




f — CjVI^jV) ^ujAjA .I1L4]) j^/Viva^t 


118 



































S/T V S Jlaj <^i^a |\|T1 ^ 5 ^- iSj^ TE1 ®(_H=*-J 

.ISDN JJj\ \ -A ^ -A 

Jji^. A-Jlo 4iK j djli ^Lc- <JSjuij TE1 * jgji.^ 


Sj^Vl sJA if ^j NTl v ^4*'j <jty £^2 Sj$*t W 

: lA* ^ c>J Termination Equipment Type 2 (TE2) 

_aJjL<u 1I d)Luj£lill j c_ij| -]_ 

, JJijAJU^lt L- l\c>) -2 


yr^' y^j Terminal Adapter (TA) ISDN -k^-j TE2 u£ 

Cy *j ISDN (JL^aj^U ISDN £-* 4laljl^ll ^-<uaul ci)V jSjjj^>JI (j^ 

\J^ ta c> ^Vi 

.ISDN Modems -1 
.ISDN Cards -2 
.ISDN Routers and Bridges -3 


c-jSjjj aSjjuoII djliUaj ajjuoj jj ISDN <*—jliUaj (JIa TE2 Ulklj ^ TA S^-^l j 

4, (Jj-x-^ull 4 aI^]\ e_il6) ^C>Sl J ISDN Cl)l jj<J j^aJj Cl)L<0 Jj*l\ (J±A L^.jLk jl (t g T\a 

U1 ^jl aW^uh ^ RJ-11 L)^ &A& (j £^ 

. ^jj^Sli J C_SljIa - ]_ 

.S/T J J! Jx^ajl -2 


A_iLL<illl cIjLg^^aII ^aIaIII j) Jj^ajVt ISDN ( *—)La^^-a ^jL* n^ V 
ISDN iL<0j-o3 I^J tA-iljlxull CIjI jIjujVI V] <—sjjuj V diLaJ j-<JI lxilij A-ia3j CIjI jLujI 

.ISDN Sj^t £* X' J^V'£^2 ^ 

.ISDN a SAjuj JaJ^jJ ISDN La! 
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ISDN Reference Points and Devices 

m rn i-i 

-- NT2 1 - NTl - 

TE1 device * * 

(ISDN phone) 8 T 



TE2 device r 

(Standard phone) 



NT2 


NTl 


s 







U 


ISDN 

Switch 




IjjjliaJaLa (j^j ISDN 

.Telephone Company's Local Exchange -1 

.(TE2 jTEl ) Cijij^ij^-2 


;4 ( _jc. (Jjjjjaia jA J |sDN cJ A».nil j\\ 4Sn7i\t JjAiill jiL 

■ ISDN (»Llaj (JL^ajVI dlVjSjJjjJ 

.4£a£U 4-^Lall (JjxjoJ j a j )\jl -2 

- \jl 'gdlLa^a. Jl £* -3 

_ ^Uadll Aj\ j k ^ -4 
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ISDN ouij eiljjuui 


j ClASjjudt dil^Ln^V AujujIIaj <LaJlk jjSjj -1 

.Bandwidth on demand 4^' ^ 4*^ j^jj -2 

Lfc^laJ AjLJ^JjuO “3 

jjAiillj ClAjLnll Jiil l^'N <*—iLd^laJl 4c.-4 

djLi^k jijj 

.4ji2l$J! 

_4_nijj S^-^.1 -L_J 

. Cl±J jl£U JJj^ajll -£■ 

.Sjiilll cliVU-fl2j 
_ ^jjoSLal) CliU^k -_A 

^ du^i^l (j^ 0-al^ll (Jj^Vij A-iil^JI Cl)L<Jl£^ill ^jWutn ISDN ‘La-^ ^hVuAj tiljl LaS 

.ISDN ^al ^kjjuobj dlS^ll 



(j-a ^)jjS cs^ L$ -]_ 

4-LujL^all ^AklLujj Jjj La A-iAa^)ll (JL^ajVl clA-uij ^Lj ^ (JSl 1 ^ic.jm -2 

,4c-iLJVI c£3!)LujI ^^kiLujj dsLpSdll L>^ J.V^^ 1 xU-lJ 

ISDN C-nS^pJ CLl&B j] I^J (j^iae j\l 1 g j 4islj!La ISDN ^-aJajI JS Clljuu] -3 

jb fUl £-a ISDN ^*^Vu*i* ^jWWnn c^IjIj (jL<uJa tilldA 

.CCITT/ITU ISDN ^ ^ 
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:MicrOtik djqj^jlnl 


(j!ajC« ^aJJ AiLujalt ^11 CiOj A jl Cl A a 1£ (jjCj ^(JjJjjIj^ A_j£IjujV CIjISjCo C^J L a IjjjS 

4^-lk ^ic. j ^aJJ ^lijlllS JU£»j jj^oll 4 J ^.K‘ui^'l ^juj| L^jS L—lllaJj dslivLc*] 

411 A^djudll ^Ic- till! ^alxJl £-A 4 dlJ J4j] <Lallk C^jJ V ^a5J ^1 (j] <j£J 4 Clll jUVl 

j^j^judll ClAl^ CljlSdjudll &CA 6 <j£LuJI ClAfLiClll ^Ic- LCajI ClAfLbulIt &CA <jV Ajflljualt jl 

,ti3jjj£jL<i c jl 


JL<i 1I ^Jj (J-a S-l A£jCij *Luj| j£^J LaClc* jl 4 C^jjjj! 1S 1 W^^Vi $.Ijj 1 ^-Uaj^a^ll (CA ^<uudJ 

n^j i QJ^ c jlHaH <Sdjudll ^.Ludjl ^ tiljj£ij CiOj 4 ciSjlillj^al J (JA Ac. (jJJj L ^'\l} 

^LVIj 4x«^judll ^aJaJl (jlj (jl ji^VI (J^ A^JjullI (Jl (j£-$J C 44 jjS A£jjuj ^judJl (Jl 

I cl I cl 4 cdl JjJasVIj 4 - u jajV 1 J^JI jA c^3j^j£jLd jSjjjuj ^1 c^3j^j£jLd 4<_£j^VI jj-aVI (j^ Iajjc-j 

■ J^iCull (JlLoll Ica 1 ^ Cln£ 




4-iijjV 4£jJi ciljjjfijLa 

djlia^jjj Cl)l Cx>a ^ llilV 
Igjl VVm j^Cll (j-dj C ilSiill 
4 j j-llaCVl j tiljjjfLLa 

ej'^V f'-kj ja j (Mikrotik) 

^ajkj jl x^aii^.1 j jl ClilSjuldH 

(^clc. JJ jjjx^ <_£) 

^Jj SC j w ^ AjLjKJ JaAjudJj 
£UJ^ ?j*i JJ^ JJj'j 


(jj*CVnn*\l ^£* Clu jUV I 

J 

A^jjudll i 4_i^i11jl1I J 3 I jjujVI lg-^.Lad tillCj 4_kjuC (j>i jj£i j-jjWn tilljjfLLa <£jjuj ClulS cSj 6 jjc-j 

ciltLci ciiaaj^ai 2007 c^J s- 3 j 1 It cijlSjuii (Jjjuj (JjosIjj ^^£1 1995 <*— 

.UJaj^ 70 (J^ 


ClllSUaJ ^-L<a jl A-1 a£JI jl C jlljlcllj C jLVI Ac*^yji CjC^jj Cl A jI juoaJl^ 6j4Ji£ djlja^l j^aJ 
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U^l J.J jl J^)^LaJ L_fl JJLJj (Jjo£ jiil ^io CaIxJ J^JLjujJ ^aLlaj jA CL j jSLAaII ^alo (J^ juaJj 

J (j' .(jj-^jjM Windows) <_sj^' J^all Ji* (MikroTik Router OS) 

'» j 4 ^ '-v \l (_Jj^a3j dlLj^tc.1 2 ■n. a. (_J^aC. j dllfc^j.ull ~ i■ akiu (_)]» >«‘i ^aDaj ^jA t^ljj^SLjLall 

.<J-l£ 

<> ^jsa 13* ft,£iy.Y jj^i ul iju i 


ililiMi 


MiKroTik X2 

RouterBOARD 1100 AH 


■ 


Idjqj^jlaJI 




_ (jl jllkV I AjJa !>IaI£ 4Aa ja I^jI Cl <jl jllkV I CjJa - ]_ 

<Jja (JJaCVuhaII <ja jj£j£JI (jljiklj CliJjlijyi ^3 ^Vi\l 0aIjj ^alcVnJ <j£aj V -2 

ji&l) jjo j NetCut switch sniffer winarp spoofer 

^lo ”A“ (jl CjC^j di^AJ Cln^k <£)Lk <ja CIaj^Hj^I <Lo^ja i d^Aj -3 

> La. 1 a 2 Aojja ^lo ”B” cifA*Jlj 1^ ^ 1 Aojjuj 

<LaCa. ^aJJ ^aJ ^aCVnuA (j£J Clljljl>J> 100 J-La 4 \)» ^ (JjaVi Ajljuj CjCaC d*1^Aj -4 

.ClujlljVI 

^jCajjO j! CCL£iol ^CCi di£AJ I^Iaj (Jjadl <£aJ j C!jIj!}Io( <Lad^a ^lo ^ 5“5 

. djl VViaI ji SCjCa. 

La I CAj JjuJ 4_a1Sj x HA ^uuJ 4_1 x tl A jV £.LjJJl]| (JA dd J x H (jl jli^l ( j^AJ V -0 

AjjudLj Jil) ^£CIa JjIIa (jjCj Clujljj ^lo (Jjj^aaJl (JA (jjUWdl O ^}aV 1 ^. 1» >^"lj 

.^(jljUa-VI ^C^aLa. 0 aI jjj CIjIjCIj (j£aj (jj3j I'n a\\ 
,l*J (Jjj^ajll Ca.V j£aj V JaII (j^axJ C_±aL^.j ^1 jaII JaC» c^V^aj -~j 

i A£jjudll A^.LaJl Cjj^ jl^A (j £I ^ja dlSjulo djtcl c^V^Aj -g 

^lAAklLudAll c3l jllCoVI CjCaC Co JA (JjS 4-UJJ (JjLuJJ JLajI L>^ tili^AJ -9 
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a^Loia L^-ia 23 AjI Alalia cLjLajI^aVI ^j' y j) ^)l g ^ ^Jl ^Li^j V -10 

_ jl I^-Ja 32 <*—iLaIjj 

A^jjIj jj j-UA^t ^gic. ti3jj^)£jL<ill c- ijjL^xllj Jais 6<jujljujj ^jjUa A.^.jl <JjCj ci-^4 “11 

C1j^IjI£j r \ £11 ^j. Jals ^^Cu (J?\ AjLujj 

tCofll 


^1aj La I La j a J)L^_^j c^ILaIIj a.^Vu^' 1 ^ ^-saL^J) < A jug^Jl -^j -12 

UljIc* I La J< jug j V LJJ^J ^ a! 3 AjjudjALj) f-LA ^ i. ^>V i ^.^LaxJIj Aj^sL^JI cl A A n^\l *L£^)IjuLa 

.((jl^A jlII ICA JJJ3UJ jiJ Aj^-saLk CIjIj^I tilU^3 

i (iLoj Lu^* Q . ^.^LaxJI A-^I^a ^j^A] -13 

.CjIjj^a]) Jjjj dJA (2)^ CjIjjaaJ) £>* 



INTERNET MODEM MIKROT1K 



PROXY SERVER 





u 


Operator ( Billing ) Klien 01 Klien 02 Klien 03 Klien 04 


HOTSPOT 





Klien Hotspot Klien Hotspot 


RJ- <J^.*1a ji CIijjjjI Cl)jl£^ Cj ijl£ 2 (^^ JU0 ) jLg-a* ^5^ A^jjulll oCA 

^Lilt djjl£JI <Ja*jj (cjljjHVI Cj>) jj jl^ll <ja JUilujI ^ ia ci)jl£ <Jjl <Ja*j (45 

_ l^u j^)£jIa1I <j!iLk (j* Aj3 Cju CliljUVI £JjjJ ^glc* 
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Hard desk (jV>>100 4jj£) <y&\ j 4jUdjS — **[ 

^ + NIC 2 4£jui jjj ijlS + 256 <*' j + Gigabytes 10 10 ^ 

_ CIAjI J) Ll X njLl ^joAj ^jjI 

£^ju) ^1 jl jl A jl AjujLui ^lll^J Vj (jAa^iJlj ^jji±ui (_£I ^alc* (JSjuA 

jIS (jl 1*1 SATA l^Luo l>^j DATA LaIa £^j^l j>* ciLou^ a jt^JI <jjSj <jl J ^qj j . 

_(jjjj ; iJl (j-a 4 jAIac«I (JjAanj ^jli2 SATA (j* ciLuaJ^^t^J) 

^Lj l g jlc> (Jjj^a^Jlj ^a2 jl Lk$.l^)judJ ^ajij (jl La)-2 C |SO ^ 4 _^juA ~2 

jl^Jl ^ \r-- ^L^illl (** Hjj^ t ^ 4 Q ^ L% 





!?djjj£jL4]t j3jj*uj jA La 

■ (j-a 4 j ^SaAIIj jt^ ^gic. AliAJJJ ^jj (JjxjuS ^UaJ (jc- SjUc. jA tASjj^SjLAl 

4_i3 ^SaIaII A_LQ JjuO^) 4 g J 

!?djjj%Uil jSjaui <i4aj tjA u 

4Al L<aS jSlgJl 0^1 ^)Jj CALujjjjAII Ada ^£j 2 <Jj^)jli ^)jAj ^aj2J 4A) C5^ ^Lj^SjLAI ^)2^)-iJuo ^ ^J ^J 

i£^y* ^a2jj ^uual j dlUvlc-l (JaC- j (jjSjAjuuAl 4 £-^)juj ^ j A AA ^gic. (J-a*j Idajlj CAS dull £A*j 

JSI 


!?tfU Laj djjj£jL4]t J£L .a La 

LgAaC-j CAjjAa^I L>0j UU^l L-AJuAij Li* ^QAaII i** 1AJL1A AaC- f-1 U-vNfi jjX ^jJaxull £2J 

_ (jjS^jjauJl ^lc« ^AjJ 4jli AjIajIa (JaxJ ^aAAjjai* (^l ^aj2J 

tas-lASj ^.l^l (jjoi^.1 ^laxj 4 \» -v j L<i^ 0^lj^)Jl lAA C-UJUla] A^iiLuJl dl^l^C-Vl 4 JSju1a 11 fiAA 
4lSjUl 1 >^Aj 4jjU£L« dl^)j3 Jlij 4Jlj j^loiU jAIJI ^2 (j-a (j^jlxj (j-d <A31 jA IdaJlj 

(j] t^^juoSj^ll 1AJJJ f-t L>4J AaC. C—iA^J (jl (jS^ill (j^A Ldajlj Cl)l jJj^)ll ^1 ^j| (jAaJU ^<A CAA^J 
_1 ^j ^SaIaII j a£jjA 3I 6^)1 At ^2 4 ^L>*iNf i (JjAa2l (j-d ^ l A jAlaII Li i\l l^A 

I^^^LLuo]) ^UaiJl lAA dUkiA ^ U 

! JjV! Jia CAlj^j^l (j^ 4 TmS 4-a11c» CAUjILaI AH^AjujJ V ^-2 SAj.Wxa ^aUaiSl Ia& CAl jIWixa 

_ a£jjA CAjtS 2 £-* djUjlLal (J 2 I Jai2 
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jSj^I ^ flaaJ) tfuu JA 

_tjj£juj jV 10 LliJ^J Ajjl^Jj (j\ tiliillijuJ $.1 JjJj (J* (jCr (j£aJ 6^aJU 

(Host name) ^ j* gr^ c^' £*'j^' cAiji* c> ^ c> 

IaJj.W*ij A m a S jj 3 J£ jjaIIaII jj jjll (Ji Jjuojj ^5^ j 3 jjjud]| C5^ dilH jjjSjujVI (j>i* j £jJaj 

ut^ cIjiJjSjIaJ) j^j-luj JA 

AiL-^V ' Ag J Aj!}L j! ^j\jj)^^k ^A Ja ^3 Ajla JaLxjj ^£J I jAia. V c£ 3 jjj 5 LlAll jij^ 

ClAfLull) 1 JJJL^> L-aILjJ ^lill Cl)l j 3 J;ijud]| (JaJj A£. JjuJ ^gjUaC -1 J (jjAA^LalAll 

!?j>t S ja ljjjjjJ) S Jlf') ^Ul^J JAj jj^SM ^JajVt Jl<a dj ijjSjIaJ) j£ijj-uj ^Qaj 4 flVn JA 

jij L-lxj^aJ Aj jiL L_Ajjjla ^J-lx juS ^aUaJ jAj jaS jilll) ^Ic- jA ^JJ^LJl j^j^ 

A_i 3 c aSjj ^aJjaUjudll A-ilc- (J.HI Ajuoij jl^aJt (J^aa]| <ja j£Jj 

1 ? 4 Ia£L JtfaJ) Ujj^ 5li^ jt CjjI£ ji JjU f )>^ jSj^t JI4A ^ Ujj^ (Jj J*Aj IjU 

£a jlg_aJl ^lc« 1 g» > >>j (J^aaII jaj (c_j( ^L) ^ : l 3 al jWl A^joiJ ^hAl (jl (j£a^1I ja 

.Jl£US £^jui j£ £^.jJj 1^. AlaJjaU 

j 4 jjjjj ^ (jjjS L&j djjjljUi) jSj^ 

AjI jJI Ls lc> c_ia jjj l^Jli AjJ|^c-V AjjouIIjj ^3jliJ 3 c5C5^ V c^jjj^jLaII 

_Aj 

!? Jjj^]( 4 ^I£ U^uu jt UjSa (Jj duau IjU 

A X>K\ (jl .^3 (J}\ djj^l^. Aic. (JjAj A jl«ll JI'nI A_^joiJ (J^k JUJJ (Jl jSj^ fiAic. x\*i (J£ ^Jk^ajl 

_ ^jjjjuoL AJ jj (jl (J^iaII (jA AjI^ 

La (j^jlLuaJ) t^j jj^j (j^l^Jl w AiA.Wi d!jijjSjLaJ) j^jj^ui CjU^Ip) J-aP j)£aj JA 

!^J 

(_Jjjj ^jLuIa (jC- "Aa.A^JI (ji LjaJ) (J^aaII (J-aj 0JJ ClljjjS ^aIj^jj AJaJjuoJ Clj^ljAxj LqQ 4^jlj 

_Ia (j!iLc»L c^l jIuIaII jj^j Liaji (j£ajj (c^ljjjujyi ^.^.jj) (j!iLc»l 

I^A ^ j£ ^jjjjJ) JaaI! s ijj£jLaJ) CjIaJJ^ Ji A-afl ^J dUA JA 

I CIjL^.j jjudll ^Jax ^ I^IA ti 3 jjj£jlAll A^. jjujja 6^Aj £3 jaII ^ju 

http://wiki.mikrotik.com/wiki/Main Page 
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!?djIJ jSjIa]) jl\ JJuau ££aaI| <j-4 Ja 

^a^jjuo 1>>>jI JSL c^Lj^)£jL<i 1I ^Ic- l ^ju 

i( _ 5^UJ| llijJjJ ^JdJua^VI (3^ C£ J^’ idjlojj] L—LLj ^jl j CllljjJ ^uua£V ti3jj^)£jL<ill 

!?dj ijjSj- 4 l^jip CjjIa dj iJj£jIaS) ^ A Sj 4^) iilUA Ja 

Ixdlaj A-iL^al A ^uii <jj£jj A c ?> iWl c^3jj^)£jL<i1I ^)3^)Jjuj Ig-ilc. JJjj 6^aJU 

_ ^)jj^)ll ^lc.1 
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jujJ djI^AUall q* aj' >/r\ ^axJ CIAajIxaII ^lc« AaIaC- jA Cxj (jc* ^jIxjujlLujVI 

4j'v inQ n\l (jj3 (J4J La Clll'N jaII diLLnll ^a^n 4jL&c, jA j ^llll SjAIMj SjCoLia lilLaj V 

.^IjlIJlLsJJ 

JjV Cxj ^jCr ^jLljujlIjujVI ^-Uaj^aA ^.W*UjjI^ ^jj^joixll (J-* djlliLuJl AjICj ^3 4J (Jjl <ja 

C-JjU^a S^AUa jl 4 -^.Lola j) ^xn'N ^jC- CIAajIxaII ^Jc« Cfij ^lc« AjI (^1960 AIjuo S^)a 

64_^JLla 4_ijljCa3 ClAjLiJj CIjIa^Lla (JjoLujVL Aajju 4 jYqMl aCAj i\ ^Hji3l^)A ji LglLuol^p 

C* )\ L)^k a\1 ClAjLnllj aCA Cl)l^)jL!a]| j) A-ijljJaall (JaLlaII ji Ajc>1 u^i\1 Jjuojj Clij'N 

4j^JLla 1I ^aJJ ^aJ A-LaixAA Jajl^juj jl ^'^*^1 &CA Ia^jjAj (JjSLujJ ^llll 1 4 u >>^Sf I 

Aj£^)a1I ^3 *1ajxj (CAj 6^lS) ^ILla <ja jl ClAjLnll ^ILla <ja CjUUJI 

^ 2 A-jjLl^xsII 

&CA ^CjlllJJ 6 (J^C^JjoiaII aJ^jujI Jj 1 a JJjoij ^aJJj dAjLnll ^JJ3Jj ^ ^-aSI JjCll tilli CxJ ^aJ 

.fjkll (^a Ia^)JC.j g.1 jJaall J ^a^lc-j CIjLLlIIj Ac. I ^11 4 qLA js \\ Cl)l3-uJadll (JaCIj 4-^JLlaII 
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Ijjjiu ^ 850 <ja Ajj^)3 AjcA u«^a ^)Ia 3| |S^)ljJl A-icAu^ll j^jq^\ 

_(Jjiall JajJ^a^ ^lc« cJ^ - ^ J> tjJ^J ia^laVl ^)jJjj 




J J£ jl^rn'milll plqjl 


^£J 6 6^)Jjj^aj ^ajud^Jl (jC* (J*^* Vi C1 )L^.ja ^)jj^all Aj3j <Jja AjC>1 u^i\1 ^)Ia 3VI ^\*lVl 

| ^)^j^all ^)A (jtc- tilljA j 4 (jjoLud^Jl ^ jUl laiillj 

_^)|j|^)]| ^)Ia 3 i tAjudij ^A^ll ^ic* **"tA^Ua ^)Aj u&d ^1 c« AaIxJ C 5^J I A Al 1 - 

^IjLjujVl (^ 5 ^ J> (jAAjualt AjljujI <Jja 4 A jar jjln\l A^Uall ^pL^aA ^lc« AaIju ^Illl ^Aj JJC* " 

,AjujAj l ^gjcnjalt 



^3 I^jjJ^a !>IaIc- jj<j x jj ^-^.^aII l^J^Ja <■ jj^j^ul] 4 uniU i» ^ AjljujI ^AVLuiJ 

^-^.jaII tiJa jj^" ^xrtVi I_A <jaj tl g ia 4u^alVljudAll CIjIa^LlaII Ajcnlaj j 1 QjuVi 

I^Lu^l Aj!>Ij 
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t " i ' 4 x & I Llall j if. ^y ^41 i “<1 ^ j a ^ j^l^. ^jjj LgjL^^a ^ jl^jj \ 4-ll^a ‘ ^ -J 

.**J£*iVI 

. 4 jjjj 1 l« (IiU>a (III j jj-a -3 

(Ilia- j-a jl ^J^a f. jjJa i - <1 ^ j aJ ‘ “ 'WaMI l_g_j| .'ij . ^»a ^11 j i^llalll 111 4_ii^a l IS 

.Ia^jJC. j| Sjjl^i. 




j£ jlcjiuiuUI JJLuiq 


Iqjil jg qjqj JjLuiq 


-1 f 


L-JJjill ^ x joj l^lixA i_LiLal) <ja ^j^aII ^3 ^IjljoUjujVI (^ 5 ^ L^aI 

Jajl^pJI ^tUl ^^kjjujj JjLuj jll &caj ( i j^IaII jt A_pt*-ll ^isVl ^I^UjujU s-I^a^JI ciiaC Aju&\ 

■ y^i ^J| AiLdaVli t A.j\a^)II jLljSII A^^p* A-^I^)aj A-i^. jl Cl A jjj£j]l CjJnd J AjSI^C- jflall 

_Aj3gLiaII CaJ jj (jSIa! CjC^jj AjjjII Aj^tHll J^LLaa 




Ij jq jqj jj£ JjLuig -2 


A-i^.jljj-vti d A ijj^dll ^lcc-jj dLiaJI Cj jll AjujI Ajc^a (JjSj <JjLujj]| &aa JjLuuj - 

_AddajVI Cl1^**1 La t fll xL^**l k til ^ 

|CA ^^3 Aa^CIuiaII ^aAl (^a l_adJaVt ^AxIIa JaS^Ul^j !1 a ^1^)11 ^)CixJ^ 

A-iC-LL^all ^)Ia 3VI_5 ^Ja juj ,J^)I^a CjA^j ^3 JjLuj^II aAA "Aj-lt(J jLu^J - 

_l^j| jj 

4 y\ Aj^^J) £1 ^)aVI JJ ^3 Axj ^LsLjuOjujV I A-U3J djAA4C<lj 

m Ajc> 1 u^i\l ^)Ia3VI 




f — cLiVLu^jV) a^uuaIa 
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lajilrtaJI eiUlncflJJ mlcJI eiljianll 


fiCC-LoiA 4 oV'i-v ^ CAl JXjClLuia AJojujI4 W ll \ js \\ 4 nl Clil llax aII 6^1a AJ^Ajudll 

d)l^ xjuILuiaII 4j]aII A^LoaII L-jLud^j Aj^aL^. ClA a! A^ILujVI ^3 Ia^ 

_A^.Ij CIj3j > AjljujIj C^KLa ^£ju 4-aIjI jualt 

> 4 nj\l ClAi j^a ^)A AjuoSx IaII CLjIoIjlj^VI cI^jujj SjCall >j ;>Jal) jjjaMI ^1^ SjJAlt -2 
aAAj 4 j^)I^)^JI AjljujVIj g.t^)AaJt Cll^J AjljujVIj frt^)AaJt Aju!ll VI I^aAI S^AxIIa A-iiila 
L 4 *vjn tillij (Jj^l JJJAJ (Ja iU^AA CAUIIj 4 lull d)lj J^A J)J-jAJ (Jx-^J 

.4 jVq^\1 Jj , ^>1 ^ dAj j£a! 4jQjU\1 AjL^JjojVI 


^A^a CA3j Jjj^aaJl 4 _ijI£aL AjjLCaill ClAJaxAll ^jajj JjjaMt ^1^ SjJAlt -3 

^j^AJ JUa£j 4^)^.! Jj ^C»Llj^a ^a3 ^ja i aSj^j 4-3^)^)£lJ| aAA^j ^aLxll JAa ^ic. 6 ^)^)Sa 

^jjj^)j| ^C^Llj^all ^)Akll^ 4^ajJ 26 l£ Cj l^fjuo ]_0 (j£ djLuoAj^U ^Jc» Jjj^aaJl 

■ fJ^l IJ^ 3 C5^J ‘ f 22 


Jc. 4 -^.Lua jx^-al ^1 4 6 J)JJa^ ^xjulLuaII ^j£aj Cxj ^)Xj^a! <J ,^ ks %$ j "^AJJJ A*\\\ d jA^lt -4 

4-JjouIIj ^^3 ^XjulLuA ^)A >£a]| J)JJaM 1 6jC3 4. q\*iVij 4 LA JJAJ <j£aJ 4_ljJajVI 6>ll ^JajuJ 

_£J^)a ^)1a 80 ( *—^AxIIa ^jujIaII 




j£ jlnmmiUI ou^i 


jl.il^}31 4_ic.ljj^all ^lal 1 aj 4_J^aJI j> -^>11 t 4x.l jjl Jixj ^jC. ^]1» ni'itnVI Aj^aAl ^^Jaj 

Sjj^C. CjLajl*-a S^aIuiaII 4j3|^a 1I 4_iLaC. ^3 3 £>Lu£j l^jl < _ s Jc. 

.CH 3 J^' (IP 




j£ jLejiuiiiUI AJA^I j£ fiOai 


i 4_ix-iilall CjIjaII 4jujI jC -]_ 

.Jail>11 -2 

£juJj ^)^ a | 4jjJa^)VI Cl)l^)AUail ^jI£a1I Aj3|^)a -3 


Aija 


>lil) f>Jl — CjVI^jV) ^ujAjA > A1L4]) 
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Cl A jI jJajfllt Jia Cl)l^)&Lla]l AjujI^C -4 


. h*j L<ua djflj (_51 t^Ujc c_u^j diljAlJaiS -5 

AjuuS^U A kk\ xti^ IijjSJi ^jjc»!ila L&I jj <jl (jjjtJI ^jWu*n V diULu (Jj^wjujj -6 

.djtc-lijjVI j djl^LauJI djliLouJl jjj£ Aa. ^1 4_La^j ciAjuAJa -7 


j£ j 1 ^" 1 "■■■■in pUaj 



j^UaJt £ja 4j^jkl \% a CjlC'buuiVt ^Vuaj <j kl\ Jxj jbuiluiVt ^Uaj <jj£jj 


A t, k\k) ^IjljujV^ jjSj jS ; -i 

_aJ ijijLaH ji 4 iXi djlc.L xCuVI ^ acIxj eel j&Ha -2 

. c^^U]| ^ SjUll AiUoll Jibj :<£ jail LiiUi) £* Jplisll -3 

_(_£(jC- l^lolij AxJ ClA^lxClVI (J ^ jujJ | jIjLulLuuVI -4 




f — CjVI^jV) 4^u.i4jA (jk m\a\\ 
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j£ jLcjjluwUI pUsj 


_ AxJ ^LljuUjujV I cl)l ^}jUa -1 
_ f-' jCaslt ^3 AxJ ^LljuOjujVI -2 
_5_j^)judJ 4_uLCa3 dal du (jc* ^LljuUjujVI -3 

^LiaIIj AjjJa^)Vl C^jlj^ll 4 k< r\ \ 11 4jc>I u^'I ^)L<3VI -4 


I^jjHj ^211 dLaduxj ^^ull j tlgda CjLuAjLaII ikl j jJall^t jj-ua Jd^j j jj^iVi 

;CjLj1ula lLs^Ij <jj£j CjLajIxaH lifc J (JJJjlilt 

j l g K dj ^ill CuLLxlIj ^jC- <LgLl]| ^^ajL^adJLj 43^)*>a |^LlJ) ^ J)1LulaH • 

.4j\^w^ Ajjj ^3 S^aUoII ^j-djL^adSl aAj^la (J J)1LulaH • 

CuLiLoC-j L^juj^-Ij ^1 S^)&Uall ^j-djd^adl <3j33ll aA j^l^ " w \l 1 ^^ ^^glLuL&lt • 




jr jIcjmjjjjUI fiaJajl filial 


^-ilaliuU Sl^l Axj (jc> ^)Ijlju1LujVI (Ji Jjkj dli ^UjCajdlj 4(jl£ ^alc- i$\ Cldal,^! 


A \ j, ^ 9 11 djLuidll (.^.hlj 4-laljJ^)l j& W 1Lk J)J^J La J 4 Ig-J JldlLudl 4 qL-v .\1 CuL^aL^addV I (J-^ ^)/1^11 

44u1Ll 1I ClAcAWni^l J jJjK^\j dll 3 dull CuLuij d WuJj |j tAuc.1 llaj^aVI jLoSVI 

(J^Vn ^lulLj 4 ^j^uu>la 1I 1 ^xj^all AuAluLa ^aU3Jj L£1 jujV Lgu ^Vill ^aJJ Culj^VI dllu 

c_fljll£lll tillj (Jl Vj 4 Cldal JdjjujV I dlj L-Lllld J (j-a £3^)J Lui ^all 3 J£juU j A-iSLc- AuI^Jjoia (jjJj^aL^aikV I 

_Culu2ill (ilSj ^atdCLuA J AS jL^ul ^j^iaII J-axll ^'V^y ^La! I j/^ (JjldaJJ 

; ^£> JduU J&J (jP jUuaLujVI ^Hl ClVL^ll j 

jjj^alL ^jLtJjuoJ dua. tAuljjdll j A-UAx^ll CuLaLkll C 'A X jjL jLljuUjujVI S^-^.1 ^a jij ) 

dllxU (j^UaII jiJ ^)j*s )>^>ll (J’ LS^ J 4 ^jJdtull d)Vd^ ^2 A^JLt^ill 

Cl ^ j)\ ^ ^ J Jailll (jLa^ ^3 A_uLCa3ll ^jj^alt ^alA^ldV CuV^d-^ dluA j jAj 4-k-sald ^^adsalual 

Jailll 4c.ln>^ Ldu 4UaJojuall ^Al^lall (J^LtJJ A-uLCaall ^^j^all ^j| ^alxll j 

AjjCa^)VI CulS^iJl Aj^l^ya A-i^.^Ijj^ll CuLal^VLtilVI (J^J tA-i^Jajudll Clud ^)Al^lall J^Ltllll 

.° j^-j u^' j ^'j J jV jil j 




^dl) f j^l) — dVdalV) ^iLaJl 
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(JjJjoJI £a (JaIxIIIIj i j J A^^)^ A^3 |^)a l V^aj ) dL^il ^3^ "2 

A_i3 j^l\ gLiaII (jc- distil ^j£aj C5^ <-I^ ^dj|j!i3 ^Jc- Si j^Ia jjj^a AjjIIaj Ajl3jIaII djULdadill j 

,ii ji jjj^a Jjjjla (JC- g.1 (JIaj dl^J 

j c AjjLjuII £_pal^)AVI (jCr L h!l£l\ J A_iC.|^)^ll ^Liall (j^AJ ;CjljblJ(j "3 

S-l^jJa^. (jJallA jl A-1C.Ijj (_pa^)V Si^^.I a A_ijLAa3 ^j^k-sa Aj^ULaj (X jJaJ) (_pa^VI AJt-^> A3 ^)JLa (J^aj 
(Ja aJL^ ^3 ^Ija ^Iaj l^jL^al <Ja A3^)xa1 i A31i^a ^3 (Ja3j ^3 

_I^Aj. S^Ljj ^3 A ^>U SAiAaJl djl a\1 

AjuIUa j JjjjoJIj (JjV^j djULiaUill JLd ;4^lIla^Vtj AjxjjlLII djjt jilt A^Jl -4 

.CjLUJI J^jI A-Lj^aII J^IIaII L £^aj diljj'voMl J ^ ic. Cliaallj (JJJjSIaII 

JCaII ^jI^ajlII JaJaadll. Aail jajlII j AjjlduV I ^J^jLuIaII Ajuol^p ^3 ^Ia^JjoJ ■ A j, n.\ \\ JLa^V) -5 

b S^jj^\1 CALaI^I J 

_A_j^)£judxJI djLuol^JI^ ~6 

_ jAaJl Cl A X\ \ a Aj3( ^aj (jumVill (^_pal^)_cJ -7 
_Ajc.I llaj^aVI jL^Vl-J ^J L .J^ll <j3|^AJ AaaLlII CjLa^bU A-ALjaS dA a! AklLujI -8 

;A-I3jj]| Aj-nlt AjujIj3 ^3 Cju <jc- jIjljulLujV I ^1 AsCLJ -9 
i A-iC.|^)^ll AjujI^P _ ]_ 

i A_iC»l^)^ll (_pajVI A_iij AjujI^Cj ^joia _ 2 
_Aj»jj)*i\l CAtjUll AjujI^)3j gLiaII AjujI^)3 _ 3 
.CjIjLuII ^Cal ^)aI Ajuol^p _ 4 


_Ajj!lll j ^ jill AjujI^)3 _ 5 


^ja ^jjiLu^aJ ^jAaII CjijJJJ ^a^3J iAj^jCa^Jl AjjjII Ajuol^p ^3 .Alj ^jC. jU^l JU.VI ^l. ^n .'l -10 

[ caLa^LcaI) 

' ^ q]^LlA L_ajUaj 1 ^-aL^l^.Ij Ia33c.j AjjAaII ^ \ AdjljJl Cjl^^Ua]) CjLa^Ixa 

_ (4 jr.1 u^> A_j^)L^j - A_u£judll^ 


L , \ Wo l ' ^jjjj (J^aj V Cljl^pUall ;Sjjij-Ai) Cjt^fcUa]) CjU^jIxa -2 

Cljl^L^a^l J A pi j^al^VI J 4 ie.1 a!1^.V1 A^^)^. Jia A_ij^)a I^jI jl 

m( JSuJi 


OfJ&M AlJjfr 


<*2131! f j^il — CjVIa^jVI 4 -uiaIa AiLx]) a\\ 
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:Bluetooth 5 



@ Bluetooth 



aA c. Li jAj 4<LoL]| JVU S Jfl Jj LV*M 1 a.uw'1 LjjjjLII A-jjjj U 

JL^ajVt clit nx 3 ^ Bluetooth 5 ^ 3 ^ ciulc.1 SIG ^*^ 3 * 

&3£jVt Jj 


l_uL^. Jj l_LujL^JI S 3^J Jl 6 3 ^-^VI l_£I t> ^ <J! Bluetooth 5 

AaIsu LAQ^v Hi 3 * 4 ^ 6 <La^Ui]| &3^^ ^JJajj J^l ^ C1 )I^)J^a 1I j ClAc-Lojudll 

^jjjL^II 6 Lb (jL^ajV 1 ^9 (J^ JM J ijjJJl J J^ajVt ^Jo 


!!?Bluetooth 5 


uu ajoaJI Lb 


JjaSl $.LL £J^)judll jL^ajVI ijiA* ^Jtj J Ajji ^l,wl 5 Lj ijjJJl 4jVq i 

jUl jl.^yu AjjlLa C^Llnll 3 ^ 3^> ^ Jj Jc- L_ijL^ Jj (AaLxIII] £juJ l5^ 

.LE 4.2 ^JjJ> 




JtlSl f j^]| — ljVLu^V) *LujAIA J J jdrfVivati 
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iAiljudll ^jc- 4 Ac. I v <Lc-^juU ^jb SAjAaJl 4 noMl ^j| SIG ^*^3^ (ta — 1 b&S 

Cu2ijll IaI 4 juSI dll^a 8 AAjj £-a tAullaJl 4-iSill 3 ^ J4^ Cul^a 4 ^Aa (J-ajuU 4-iLa*J 

A-ui j 3 ^ i 4 _ijlil]| ^ cl uU La^LA i cubbJI (JSj $ja<L Bluetooth 4.2 ajs ^aII 

,4_ub J£J Club La^LA 2 ClibbJI <JSj ^^ic. $jA<U 5 bj jj jlJI 

^AaUjud^ll ^C-A <- ^jiala.La (JSjAu 4iilJaJl iAH^UjuU SAjAaJl 5 Cu jj ^LI: ^- C, ^) JUJ £-<* ^Ajbb) LCaJ) 
CuIj^a^ C5^J tJb^alVI ^2 juabi! CuSj (Jsl $.IaIj 4uLaujuolj iCubbbl Jill 4 ^-jjuj 

CuVtaJl £J^uj L . lialLoul Ss-lifb 4jV q , i\ 1 aAA ^AsCLoU ^ull 4-nlaH SJ)£a.VI (jAaau ^c*Aj 

*IaIj Llaj) 4uSl^bl 6j^-a.l ^C-Aj La£ ^SIG "bauuoj-a <J-a ChllCk Sabin CuLa^^ai] ti2j 4ujlkll 

. (JjCasl 


t- j^i Jb^alVU CuJjjUI CuLc-Lajuj (J!b 6 3^“VI (jAaxJ £jujj( (Jla^a 4_AaiIlll ^oAj Lo£ 

.Culc-buuJl j S J)£a.VI (J-U (Jb^alVl djLuol ^laVn ^jl ^3^-^VI 



?aj^aUl uu Bluetooth 5 auisj jiqjj 


o-lj-ljl 4jVa'i\l ^jJa ^•» '' ■ -* !Ajj (_ji Jaila]l ^ja i(j$\ (Jxallj 5 *—1 J_jUI 4 j'iVi Jjjj 

.Bluetooth SIG 4-uujjJ tiaj j^ul 4lui JJ Jlaij jll s j^VI tj* ^4511 



kill uiLe BllietOOth 5 (Luij J.;.; 1 ^" 


Aa.1 s-LuSV ^AaJjumlt ^bajjuo jLa^il 4 jbsMl j 4 -C.^juJI SAjAaJl 4-uAlll CuIj^^ Cy* SaI£Lu3U 

ulsL^lb SjaaaII SJ^ja-VIj 4-uilll ^jl V] ^AjAaJt jjjb-Alb (jUan dAjAaJt aJ)^_a.VI 


AjllaJI jjjL 


.o£tilb U n/k 


sj>^a.VIj Culk^lbl ^ Bluetooth 5 ^aja^JI (3^^3’ 

3*^J 4^Alill S 3^^ 6^-ulLbl 4ja. j\ jl Sjtill Jb i/\. <!ii\Ji g^-Iaa]! 4_i2^)Ul 

^^AabjoiAl] ^)2 jju a jj IaI ^5 bj jj jjjIjl-aj CjAa. jt^a. j 4-U2J jbb ]_3 .9 i> J&\ 2020 

JSjAu 5 Cjjj^A ajjaU 3 III (JA AjAaJl 




f 3?Jl — CjVb-fljVt ^ujAjA 
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Bluetooth 5 aiiu uu tkallaJI cIUAjjuI 


(JSLj |_e l_j jLiu cjjj ijLII A-uSj SIG ^^jaI tisj t^jl^ ^5 jIaII Cy* 

Ajjllaill JjilLujJ lil <5Uall ^LujI <JSIj Ljaj| ^jIj 4-iliill ^jli lil 4<5Uall J 


AjjUaJl iliiLujI JSL Bluetooth 5 s^ipaJI sj^kVI j^iuZ ^ ^A jIaII <ja Lj^jI 

AaJJU ^lill SJ)^.VI C_±jL^ L_flj| 4L_1 jujL^JI SJ)^-V Jjial JaC- 

A^Ua lillfrlujJ ^ £jujj( JL^aj <_£Aa A-llailJlj 6 4x«^)juj (jJ-9 1^1 6 ^C-Lllaj^aV I 


!!?BluetOOth 5 uu uqjqjjjl eiljliul Jnlajj JA 



Aj^at^Jl CIjjj^IaH Cl)l jLi] <ja BluetOOth 5 *\nV i U’ (j a 

<ja Ljajl i^VujoaII J-aj^.A djJjjlJl AnQn (Jaaj <^11 'c>j^s^\ <ja jjj£JI ^J £A 

S$.li£j j]| A_uiL <Jaxj ^1 ^ Cl)l^l^j!lll 5 djjjjlJI A_uij c (ji ^A j!aa1I 

.J^ 




f — CjVL^jV) 4-uiiIfc .I1L4]) j^/Viva^t 
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WDM 



C3^ L_flLiIVI cJLuo^l 4 ^ IVi 1 L>^ j( jlCj^aVI (3^*4 

cJjlldJ $.jjCa3l citilj JjxjuL ^aJJ (jlS cSj ^jdall (jj& 4_laJjudJ djldad (j-a ^■L^.^ll (j^a 

33^ u?^ C5^ 133 ^ ^r, °3^^ r j^3t (j^£L) cSj B A-La3^)3l djL^^ix^llj Aj^aL^JI ”3 Qi ^V^ tf j ”djlA^.I^3l £t 

, jIajjU 1550 <31 j4*3^ 670 Cy* ^33^ (^j 4 ^ 3 uj^ ^3 Ldaj lijjij cr^J^ 


^a^kjjujj Ajjj^aJl c_flU3VI dAjLj jaCj-a 4^J^judxJl <jj£3l (J-a dA-iiill a\W s-Uj) 

4 La L_fll_llVI (, 3 ^ Cl izd AjljujVI (3^ 4^)3 Cl A jJaJU ^jJa 3 4 oKMi 4 l>>q-v La |_6[) CLl^)dJ^a 

l jail! ^Jjujjj ^J] 4-^.L^Jl tda-jt Clol j 6 CIjLc^Ll^II ^J] 4-^.L^Jl l^laJj b AjalSlllI 

djULnll d \\a°iSi j^ajil1 jiLd^jU 1310 ^3^ 4-*-^ ^LLiLd 4 ^m\\ SONET 4 ^3vJ dLl£ 

l-ajI^JI ^Ic. m AjljoiII dca cLcilLJ La ^jIc-^)juj <j£3j .Ic^. Scjju djlilua^ jac* cij/ciiA^i* 155 ^ C '^> ja ^ 
^jij 4 ^xLtu^aJJ 4 A.1JJjJi£JVI djUjS,a\l 3° ' £33^.3 ^aJ ^ dj| jjlad3l C-L^ojuj 4 I 

c> 4 ^Ajuj LoC- ilda3 b C1i 33^ <3 c_fll_i3Vl •4^.1 ^i£* s-jdall (j^a 4 _i^.j>& 6^C» (JLuj^L 

10 j i—/dijl>j> 2.5 ^^4 £^3^31 d_u3l Jc*^a clIc clLLJI cLliad ^ cjc*JI JLujjI <j£^<i5I 

6Cc. ^Jjai3 j!)Lk dj/djjl^a^. 100j Ll/cLjI ^ ^ 40 ^ Sj^L VI <jjVI 

(WDM) JjiaJl «j ■ ' ia ‘' ^Ic. ^jlill JluijVI Ajjij t" ll Jjj _ A^i^.qm Jl jial 

.Wavelength Division Multiplexing 


:WDM ojjij piqji 


;UAj (WDM ^4^ & ‘ 4 ^^' 43jll ^ 


1- CWDM: Coarse Wavelength Division Multiplexing. 

2- DWDM: Dense Wavelength Division Multiplexing. 




(jjljil f- jaJl — CjVly4VI AjjjijA ^ Jji4l j^ja4I 
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J LgJ A^aSJj _ ^C-Lilall ^AmSil fr ^ajLall (JLuj^)VI 4-U3J ^Aj iCWDM “1 

Aj^.^ 4 <_]l jJal 4_ljLaJ ^ya (Jsl ^ygjJsiil (VVDM) (_) jJall ^Jm<h ^glc, ^ajlail (JLlujVI 4 .a IVll 

,i_fiLJVI (j-a .1^1 j (_JSJ AJajaij 


CWDM 

CWDM 

CWDM 

CWDM 


CWDM 

CWDM 

CWDM 

CWDM 


1270nm 
I290nm 
1310 nm 
I330nm 


i&50nm 
1570 nm 
1590nm 
1610 nm 




CWDM 

1270 nm 

CWDM 

1290nm 

CWDM 

UlOnm 

CW0M 

1330nm 

CWDM 

1550 nm 

CWDM 

1570 nm 

CWDM 

I590nm 

CWDM 

1610nm 


(jl Lg-J A^aSJj _i_ <n^\l ^^.^all (JLlujVI Ai*J A J iV 1 ^Aj I DWDM “2 

Aj^.^a (_J| jial A ijl xL ^ya (VVDM) J jiall ^jin l l'l ^glc, ^ajLal! (JLlu^jVI A a h 'll 

,i_fiLJVI (j«a -i^.1 j (_JSJ A L ui 1 


DWDM 

DWDM 

DWDM 

DWDM 


DWDM 

DWDM 

DWDM 

DWDM 


152877 nm 
1529,55 nm 
1530.33 nm 
1531.12 nm 


1558.98 nm 
155979 nm 
1560.61 nm 
1561.42 nm 



Up to SO channels 
over one pair of fiber 


DWDM 


80 k DWDM (50 GHz) 
40 x DWDM (100 GHz) 


80 x DWDM (50 GHz) 
40 x DWDM (100 GHz) 



DWDM 1528.77 nm 
DWDM 1529.55 nm 
DWDM 1530.33 nm 
DWDM 1531 12nm 


DWDM 1556.98 nm 
DWDM 1559 79 nm 
DWDM 156061 nm 
DWDM 1561 42 nm 


V) I <UjajJI jgJaJ ^aJ i—Lp. iCWDM DWDM ClUaj i La ^gJc. ^gj-iaLall ^ 

CWDM 4jjSj (j! (jja. LS^J .jLtuiVl OVL-aJ^I dlLa^. Jjjaji jlAJjl (ji -lx_> 

“I j 4 jLi3J) (. I J)^.i As,*, ,,'a‘i i DWDM ^3 ji) 6 C5^l L_Lliall ^juiVn ^ j5J 

.CWDM 4.n£n (j^uvu (jijUil ^jlSI (jUaj jj£I j sUS 40 DWDM 

l-lua^. DWDM JjlaVt 4 n^j CWDM 

djljjill ( 3 -a ^)j£l DWDM ^ j ifrl L&^)3 jJ <L^.Laui a^UjuaJ 

, l ^ Lx JUAJJ 4 qK*i\ 1 l . lliaJJ l ^ j£JJ 4C-iLJVI (j-a j (_5l 


4&lAjfr .f 
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CWDM fLuiul djjjuUI eildiJjjalJI 


t (^\ Ajljoij a-lujLujVI DWDM c3^)C§ ■ 4^^ “ CWDM 3^*4^ 

j^IaliAil ^k kc* jIIaII djU.Lua.V (j^ 3^4 4 \y\ x ^ 1 AdlfLa] ^jjlaUll CWDM 4 .3^ ^jj 
A-uSll H^LLq c*j V tgLji ttilli <—sLJVl 

^AW^ti (JSU]| CjUILIaj L_fljjJa ^C> SjjjS ACIxj SjAALa L_fljUaj 1 $DWDM 

(jUaill AjljujIj CLbCJill ^NUin 4 jVqM1 i( ^Aa1I * JJ v ^ l" s^\ CWDM 4 .3^ l Q.^ uinj 

Cc-ldll 4<^llc£ _ l g jJax j £jc* ^C-LlL<a (j£judJ A-I^^aII ^juILj 

, (J-iadiill £.ljj| \A*1 j^)JJj AjLjuiI QlkjuJj ^aJJ Clli^. $ jaII (J^iall gL^jV A^.Lu 1A ^)ja jSj ^AjuoJ 

i**it xnxu«Vn 4J^)LL<a A^lSlJl AjjixAj Ig-jL CWDM J)j^n t^iAj^adlL j3*4J Iaj3j 

.DWDM s3^3 




DWDM qjuijJ ajjAaJI dlflUxaUI 


1 g j £a A_i^.ja1I ^»3^ 3^ $(_£Aa1I j (jLuo^yU 1 DWDM ^jV^i ^jxu^Vi ^aJ 

4-iibl Aa 3^ C5^ tL^.^ V^la 128 J 64 32 c Wln^l C^lj .^at^ij 

^k 3cVt ciit nti^x> ^1 ^ji ^Aj - ^j^j^yL a a* L»^tl c_flUlVI ciA^uJa^j \a 323* 4 J .5*^1 j 

^jl9 i (J axJI aCA ^jl£-<aLj ^j> s\\ - 4-C.^juJI 4-iltc- CliVL^ajVI 

a JC_ljaa3 Aitj^J l^aj^ ^aJJ 

JljlaVI ^443U Jl^Jj 3^1a ^ ^L^uuj^q ^34 

/ aISjII 4 C-Lou] Cl A ^ £jA\ fidbj 


La jAj l^J c o.^\l a\c. dj| jkk\\ ^.ILj ^c> j34^^ ^3^ • ci-^ ^j) l_l^j ;uju 

A-lllc. j34^ *j4rV .A4jL (£* $3^1 (JjxjuoJ C-l^J 4_J| ^aljJl ^£* 

A x>)VAj l^laljj^)V 4_al£lJl Ajl^j^a 1^-jL Cl \\ (Ml A^jlij 4-3cll 


^j^aJI 4ilajfr 


^LUt f y±l\ — ljVLusjV) ^ujAjA AiLaJ) 
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DWDM * CWDM uujuaj cjl^qj jLuuu 


iA dboul A djlsLua^ ^}JC< *lLoJ ^ji CWDM (J ^-I^JjuoJ V 

^j^xjLiSI ^ jujJjuoJ A§j .l 5J^ 0 " J djlsLoiA ^jJaJ ICA A La l 

160 ^liLua* 4-ijUk 4 1jIajL£ 80 (Jl 50 ^jIjjj ls-^ ciASUaL 

iCJ jiSlI ^ J3I Iaac, CWDM Sj^x- /djUiVI d)L^uJa>a ^I.vVujAj Ijl*jL£ 

_ C- iDall AjI^jj AiO UL^.V ua s-Aill (JjCoSj £_£aH lAA (j^SL) 


^lc-1 4JboUJ J)-Lajj Lo^JL^aVI L_kill£j j| ^lc< Ai>m\l ^)dC, SjLuiVI A^alaJ) JoSL^j 

^jl Lal^ . AaLoiaII j AjljuJI 4 \, >>1 qC llA^J 4 4-a^jJa-a ^)JC> S^)LujI AjI A^UjujI ^aJJ LaAic-j _ ^jLud^ll 

_ 6i ^)Xj^a) CIjI^Jjuj j< JT^y i CLA^Jjuj ^jAlu 




f — CjVI^jV) *LujAjA (jk m\a\\ 
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IPTV ji 


^cij ^^lill 4 jcA c!l)IjI£]| jUIujI A-^>l^lilc^l <^1111 A-iljjj£Jyi ^ ^jill 

C^iLiA ^<ij tAjjLCaall jUUl ^ (jt Uti^kll ^3 j\ <JLJ| Cl)L<i*lk 

^1j HDTV - High definition £ ^ 

AjaiSLid IPTV J 4_uiu 3*Vi -<JjJa3l jAU ^Jl JjAiaII Cg (jC* ^ - ^uW 4-Jjt a\uh 

JL^ajVI cijLa^ik ^lic.1 u^i £jiL Vi\ A^.Ludll ^Ic- A^caJlj Sc^^ll ^s J^lill Clilc dAjYq ill <J£ tillcj 

ClsUjjjiilll 


l"\ j^\I tillcj AisU tA-Jlo AjJ^aJl Cl A jIjjjitlll a^SjjLa ^C3 j CoCjA^. <La.lk IPTV 4 J^ 

fcCA JaI*JlJ .LJjLLg ^llll jlallll ^Jl S^judLba <C»^judll 4_illc» CLujJIjVI -lajl'i'S ^)JC- Sjjj^allj 

^Cl^U£ - 4 li& ^^ic- CliljUVI (JiHj CljLajla^a l^il j Cl )£-a A-iliilll 

iLijijj l^Ujj ji t^ciLi^ itij djLjLmi <jiiii i^uu ^cl - cll^Li^jVI 

djLc^k tjK tcLuc-l IPTV 4 .J^ cUuc-l ^k ^&fLj Ua Jjjlill , 4 jMjJailt dll^lill (Jxij La£ LaLci 

^UmVI C1)1£jjuj l& j3jj ^^llll ClujU^I 


^ajiL ^iJlj ^lc« C5^ £-lalLdJ A^-nd aJLoia 4 jV^Ml aCA ^)ljJC»l V 

c^llc ^3 (JjCaall C^*J _ ^)JjIa-aH £_Ld^J (JjCa3l ^ lg lldzallJ ^jj£J^lLauJl 

‘ - Broadband connection speed and capacity - ^ j j^A I <c^ijiiVI jjI jj 

VoD L - illa]| Cl lid jjAiill A-dC^, (j^djJa l g 3J Ix^gJ ^jS-dJ ^jli 4 , >>^\1 jjJuill CljLiLa o Ji ^j£~ jCa3 

ajajjLi (jjjia jliiill cjLiLi ^jlc. l^i& Jjx^aJI cjIj ^ J - Video on Demand 

_cjVI xmvt Usl ji 


_ JdlSJlj A^djCij ^-ilalLCj LdJ LcLdJ (JjlaJ ^j^JalJl o^)£jl»q Am.^d ^3 IPTV A-uili (jl tjt3lj CIjC^jL^ 
4Ajc>1 u^i\I Cj^LISII (jj^la (jCr Cj| Jjill ls^ clUc-l Ci3 Ica 

cAAnlaJ ^J! ^jljujJj 1 ^ »Ju^> ^jllil ^llll (Jj-Jl A-nltc. SjjJaiLdll Li^. j\ AjJa^ijLa LdllJ 

(J>Q^IPTV cJlA-A^till CjI j)n jj clCx!iv mV 1 ^lc> Jjdl oCA 

.a^LoJI aCc- ^UxILujVI 

4 j Vo *i \\ 6C^J (jjls Ic Ld^ ASLLuu* djVt^mVI CjVL^Q ^.l^mJl j ^jj\w^\l ^Jjj tlc^j AiljJaVlj 

m 6JjW*m\I JIjdl ^^3 (jL^ajVI ml£>1 L^_J ClldAl^ ^IjlS IacLojc-I ^aJ Ld let 




f j^]i — cjvumvi a^ujcia m^Ji a\\ 


142 























(JA CjJ)^ (JC- C—UjU 11 jjjc.) L- L^aJ IPTV J (jja* (jao9 ^(Jdj^aSUl £^judJ UjCaUUj 

jjAiill txJaLa i^yajxJi ji U^jujUa tlLa C-LLj jliSj 4 ^juj! tillcS jLilkl Cl)l jUaJl 

- 4pi4^aC9j VUa ICAj itjL^ ^jaLVI j) <VoD ^Ujo U^)£i U&S LjjUall CllaC 
L>°J iiliSLoiA dl9j \ ^9 £^juj iS^ Jj^» L)^ Ic^J - ^9 

_4_^a^ 4-41£j JSU jH-a 



Central Server Facility 

Operation 



CIl^UISIU jl duvLaLuJlj 4S!ilc« LgJ | PTV 4 j iVi 6 4 jVqMl ^<uaia ^jCal j jA LaS 
,VDSL ADSL cj u^iiVl U1S ULcic-l ACiau 4 jVqill UlLa* 


cilL ^juliUl jl^aJl ^ajU ^ ^j (Signals) cj iljlUl JUSLujIj JLujj] aci*j jliiill 

c q 1*1 Vi 4 _i1axJI 1 xmj i 4_jujLudll ^.lc* Clijj^a LgJj^Vjj dBCOdB CIjI jLujVI aCA 

J Fragmentation ^Jj ^ L£ Jain jl ciiljLTila ‘IPTV J' ^ 

jl (PackBts) C 5 ^l Cl)L<ijL^oll ^jmqn ^jjjuo 4 jU*11 oCA _( 4 _j^Vj ji ^Lud 9 j) 4 _ij^)*JU 

■^ ^“'4 1 JjSjjjJI ^Jc. (datagram) 


150 - 50 ^ jl j2) ciull jSl^a es-^ cU jjil) jlS 1 1 PTV J v^Sj ciUIcj 

J] cJ jaL 11 cLuj (jL^. ^ nSx> ^ CIjI jjSII &CA Cluj ClulS .(LjjSj 6 US 

lAj c> fibrB backbonB <Asj c - 5 ' j^V' ^ 4 u^j jSVnuJ l 

^jjS^)jjauill J^Ua djI^Luiyi aCA JLujjI ^aJJ ^aJ (J^J &4 j)*iarMI ^UUa ^ 3 -U- CljUa^d 

.(JUfilill sUSlI jl 0>aU^)iU caLuCUI l,aIL l-ujj^s ^)) l^-AL l-luo^ 




f — CjVU-^jV) ^ujaIa a\\ 
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(jSa 4^ jlitill Aj,wMljj Jifu^ll L_Sjia]| Lai 4 JjujjaII L-fljialL (jLuJ Loj3 I^A 

c^j <High speed connection ^j 4 ^ JU^jI Ja^j 4j-aUJ ^jlilj aja! 

.STB (Set Top Box) j^i c- 14 ^ ca LLl^ I^Ljjj L5 iill caI jLiVI j-^Lk Jl^ 

jj^aVi aAA j3|jj3 4^^jIj Loj 3 AlaO Aijia ^ jjA Cn 1 j) jl itlll J ^1 j^aiLa jj£L) gjjAj jl^aJl lAA 

CAlib ^jutLa j^Vt CliWj LaS LgLCj Ag. jHaII | PTV (Ji CljLaAkj ^lliCijujVi j-a 4-*\\g*nn*\l 
jjAijjU Ap-u j j»jkn t n |PTV J ^ji^ jjS Iac, tU jj tj Orbit j Showtime 
.CAtu^l lAjJgj | PTV (Ji 4 J (JJJ (jjill ^ jCaJJ Ua j-a .1 jjLuLa ^iLa AlAullLa 



Bi'>Li-:lc,iali H'l 

Company 



CAjjJjVL CAvIAS jl citAjui ^A2k L AJjj^ajJ ^aJJ 41 PTV (Ji AjjSj ^gAj jJjSJ] 

j^ajaJ | PTV J A^aAkj jjSjJjuAoll <ja1 j\M\ AjuoLudJ (Jj^ajJ LaS ^DSL (Ji CA^AjIS jl jjAUl (JIa 

,Ajudij ^AUiuill c_jlla $.Uj ASn*\l qa 1 g \ j?ix>n dsl jLujVI CALjWxi 

cisljUij ^-a j Standard TV signals Jj IP Video c> ^j^V' ^j 44 jV*J' ^ 

4 ^ L*i'l L*L] ^ ^ JjA^aj £ * ^ J L L *' 1^ 1 ^ L jC- jjjjsljll ^ 1 t** Ul1< 

Ajli AjJAxJJ S-l^Jjl 4 CA|jLol)U La^.j!Aaj iljijjoui AAjS ^JA $.Aj CALal AklLuoV I I^JA JJjSlI jL^JI Ia^J 

aJL15j aSjjoiII jjc. 1 g jILj A-ijjjjiilll S^Loll jLilkl AbLiuJI AjjlS^I c—u^. ^a l^ jjjj^j aIac. 

j IP Telephony J'j video conferencing ^J j> jj^ib aL^jj 

t jU^Ti jJI (_$ ji.Vl diLuajll jc. !)Lja 2 t(<__diail lie. jjiiall) VoD (Video-on-demand) 

.ciiijjjyij Ltjjjai 




(jjljil ?■ jaJl — CjVL^jV! AjjjIjA J JjLJI aU 
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lIPTV Jl ciilqjji cu full 


4^J & Regional Video source ^4$ c> ^ j 

c£Lk c> c5j^Vl ciilSfill J] a^a^J Ujj^j ^Ij MPLS network a£^1\ j& 
^ jjSjj *aa Alki* JS ^-i Local Video Source j* <yjjS j^lj* 
xM*i t(jjS\g*nn*\l STB J' 6 a L^Vi* switches L —jVaia a^> ci)l£jjudll 

_ 1 g \ <jSU c_ Uti^k lg_LjjJj A^A^Jl 



c> l ULa* g>b jju Ajuil ajLo ja (VoD - Video on Demand) ^ 

LqjB c _i^LAVl (Ac. J)LaUi LqLgj j ^JaULA aAA a AaLuIaII Igj J jjAiill 

.Aj Jny\ ASjjuj jA | PTV (J LoS Ia^)A*«o^ gjl gjC* iljJafi ^AdJj^aj LgjJa^C- Ai^laJ Ixllj 

ASjjudll ^)JC« aJL^sj! ^aJJ ^£a1I jjAjAII <■. lD*ij ^ajiL 6 J^Ajuj LaLaJ AjLuLa IdA i** v W jLa 

AjuoLuj ^ | (jlillll jlg_i. 


dii ^sll ^IjaII jsaIj jj£I j* jilxj ^cllj 4www.youtube.com £§j-* ^ <^c. Jlla 

(_JaC- ji < " iu tI j jldLa ^iLa jj <aaJI (J jLixa ^3 dj jiiV I ^glc- jjj£JI j ^LsV I j jlaliLa]l j 

.(Broadcast yourself) ^ J- c> ^ <jAJtfl I^a <_*!=• 


jj^l ^Jalia JbSLoilj JLuijlj ^Video conferencing JW ^ Ldl VoD ^I ddJ jfLu 
.wireless gadgets s j^Vl j* '-aj^=- <J! ^idaVC dulj^JI ^^ic. 


(jlS-alj ‘-Ua t^JalLajl LajS VoD 1 “^)3jjl j^ill dlljLliJI ^ja t^lLiA 

JuA^llSl Ju3 jit j ^JaLall SCALuio AjlS^aLl jl 4^ajj j_ji ^_ll j\ Q -n. II ^ic. ' g (; / '^-' 1 AjLaC- J ^«*'ll jl i^II^UuiaII 
(J}W“n Uu3 <JUJI dll jU^JI jC^.1 jlld jl ..^11 ^jjadii Ldjl _ JliLall (Jjfui ^-k. d3j]l (jjiij 

tAl J^j^l tpause, play, fast forward, and rewind scAldu 

DVD jl VCR ^al^kduLl ^yajx .J (_^^JI J^-^ll (_JI-iJI _jA LaS jj ^JajuCaJ jjAjslI j^i 4^a,Vqj a C&lda 

.player 


Aide 


(jjluil ?■ jaJl — dVI-^VI AjjjdA ^ dLall j^j^aII 
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IPTV Jl (ijjij eilJjju 


IPTV J d d d e ^j :Support for interactive TV -1 

.caijSiVI ASjli ajIc-Isj j high definition TV (HDTV) ‘live TVc>^4 

£jc& JjISS tilLc. dja j j l. tilliA <jl£ lit ;Tiime shifting -2 

B IS^V I^j^aLU 0^1^11 (jjj^dl Ull ^-iLajjupj IPTV J 

^jUall AiUia) iiijllob end-to-end J IPTV J <=^ :Personalization -3 

_ ^aLujj j) tiliS^j aaLujj c_i ^juj Li tiljjj jilj ^ic. till 

jj>> jllxU liA j£] liA t> o^*JI ‘ j->»n J :Low band requirements -4 

. <dl.lij.ljL3l ^-3 jjiiS jjSjj Lax JaSS Sldll o^J (jjJUall (jjx.Iaduixi3 dll jiall Cdu (jl 

sjilidxxVI Uulj jliij dia cdJ dul pju :Accessible on multiple devices -5 

. (Jl _jaJI jl i—bojLaJI ijLld. (jx | PTV <Jl dil x. ^ ~s (jx 




IPTV Jl fuiij eiUiLui 


Lf real-time data transmission dAxjkxil t*j^ ‘ jIWti IPTV J 44^ J du*. 
Uj^L djLi^lx^ll y ij ^ ijJa A-ilLil^V a jujI juo^. "LiA^. ^Ic- ^ I£J1 Ia ^LuC* I 

(jl Li£ tAjli^ll Aja Iaj aJIcl jjc- a£jlLJL JL^sjVI dul£ lil packet loss and delay 
JjSjjjjj jxi»j 4& jl£ Id) a^!ll picture break-up or loss 4-& V & s jj^II 
.<^a US UIxj <xdUI JLxsjI o^daj V JjSjjjjJ liAj UDP (User Datagram Protocol) 

idlJjljyL jL^ajVI ^Idkjuol 4 )>«ol SjL laJ <U£juui 1I b^A 

<j£Luui I^A S j^-Vl JjJ ^£Luj!)UI (JL^sjVI 4_uij j s-l^ikll 

b a L^ jl j iCiti l axjou V ^^Ullj 


(^ jfaJl 4 ildfii .(» 


(J Sijl\ f j^l) — ljVL^jV) ^ujAjA (jk m\a\\ 
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: IP phone ji auu 


( 


h 



Astensk 
On Synology 



IP Phone 


l i 



PC Softphone X-Lrte 


(cn ji jVI JjSjjjjj jio Voice over IP 4-uij ^d^c! |p phone J 

PSTN ^CHjjjVI (Ji* IP (Jl ( jil\ CltfLujJl aJojujIjj <Li! jiJj Cl 

.(a^ jVI cisll^ ^ ^. vsunJ l) Public switched telephone network - 


djLouujj^l j^J^all lilll jLa 4 jl'vlMl IP (J) i**Kin, jiC, jl CllljUVI J1C- CjVI(J im 

Skinny Client Control j Session Initiation Protocol ciVjSjjjjj lJjjI j^JI ^ci^c!j 

AJajuoljJ ^adljuaJ Ji a 4c. jV^H CllV jS jJ j Jill SC^Ij jl PrOtOCOl 

■(c 5 ^^) Skype 


CjVI X^aj^l 4-i!lS^l jijJj 4 JLi ill «v \1 ^ic. L- ljL^alj laljuaJ 0>aljjj <jC- £jliC» <jjSj Lijj <jj 9 <^Jj| l)I 
_S^Ux^ll AjjCajVI CjU jillll SjJiS 4-^-jC C5^) 4 jju!j 4 «oV!xa S JSju! (JjSj ji iAjjjj^all 


OfJ&M 4ilajfr .f 


f j^Jl — CjVL^jV) -liLaJl jddVivati 
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diUJlill) a \Y\\ a\W d)Ujiiill J ^jj V (j-^l till |p phones ^1 ja j3jj 

jl $.L<uujVI ^ja J^jujI ^A <jll 6<Jjj£JVI ^g-J^-^l Ajt-llLall jC Ci)Vlx.^a)VI (JIa 




:IP phone ji uji^ 


.DHCP client ‘STUN client ‘DNS client jC=^' -1 

RTP Stack J ,SIP, H323, Skinny, Skype) <Jb Signalling stack J -2 

.(Real-time Transport Protocol stack) 

G.711, GSM, iLBC, Speex, G.729 Jb a^U. codecs 2 s j$*.i -3 

>js£ j,G.722, G.722.2 (AMR-WB) 

.(H.263, H.263+ and H.264 Jb j^b a^U. codecs -4 

.(User Interface) *4*-'j -5 




:IP phone ji 


jjai 


IP Phone Jl Jl-gJ AajaulL & JjLj^II J\ Ji\ jjiiill aJj ^a a ^VuhJ I ij^i\ 

>1 J.VI &CA Jc 


.(Microphone) 


i JaSV A-i^J^. A_C«Lajuj ^1 (jil A£.L<uuj 


lg-l!}Lk ^aJJ ^Jl (^la! A-juoLuo (JC- SjljCr (jj£l ULjj) Jflj A k<Tk\ \ ^JjlLa A^J “2 

_ (^aill jl ^a3 Jl Jl-kcl 

_Aj11juj^) J (Jjl-ssIiaII Aj^A jl ^A^ILoiaII CIiIaJjla ^Jaxj ^aiLud “3 

.(0aU^>j) (J-lJalU JjLujj JIxj (jg^ (GPP) CCaja JIxa -4 

0aCj ^jLu^aII ^jiaju) RTP (Jl JjLujj JlxJ ^Jl Aja3j S JjujI JIxa jl Cl) ijj^all til^^A -5 
single) Si^lj a1aI£Sa A-ilk ^3 (DSP) ^jasJI sJjujVI JLxaj GPP ^IjJI 0 JI*aII J^ 

.(1C chip 

AjaSj a jlCol Jl Cljjj^all Jj^J DAC J ADC cl ^ J^A -6 




JlJ) f jj) — CjVI^VI *JujAjA J m\a\\ jaoZ^aI] 
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a£jujj Ethernet j» a£,^JIj ^aLk ji^ -7 

.diUlull 

J ^aLoia ^)1jj jl>^ ji 4j^)UaJ (jjfL tAiLla -8 

.(Ethernet J' ^4^i 5 t> ^'-^' 4^ IP Phone J 


;Aj11uj^U 1 |p Phone ^UuulL 
Mj^-i 

Wireless network interface) 4^^' o^- 4h-'j 4^ -2 

.(controller 


:c$>' »j**l 


(_p3 «.j 11p (Jl l_sjI jA AjjSj (Jj» jIu ej^la PDAs (Jl j WIFI <JI l>®JP (JjIj^ S 

ajjlilJ.a e(AjjJajVI 1 iul^j^JI PSTN (Jl (JL^ajVI IP PhoneS (Jl 


:STUN Client ' 



m * 

Computer 


firewall 


firewall 





f *LujAIA m\a\\ 
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‘(Session Traversal Utilities for NAT) J jL^uiJ ja STUN ujO 

ClulS (it AAj15 jjc- (JjSj ^ 3 ^ U^ 9 } ■ A juo 3 ^ djULnll ^ 3 ^ 3J^^ C5^ 

(Jill! 3^^ ^A STUN J Cl)(i <_£^kV( l.^nj ^j-rolA IP Cl)(i ^jjjSjullt 

V tlg-La Ia^Ij -lais jA STUN J 41x3a ^^kt 3^ 3^li3( A^Jl lAA ^}C* 

lSj^ ^j ^iULJI jjjklJ ^blS Jajj jj^j Laik, STUN 33 ^c-1 a a^.jj 

.(Firewall) W-^ 




:DHCP client 


^.iVunj ASjbujl t- 3^ (jt£ I j' (J.] * «"*' & j TCP/IP (Jl ^3 ^jh*n\ a^aujau Laj _j DHCP U-?^3 

fA=*^ j <jj£sjbj DHCP uj^j t>3^ ^ ls* (Dynamic) IP u'j^ 

.IP phones J' <-£'ja 




IP Phone Jl eojlqi) jjj (i^jjmnJI jal^all 


^5^)31 (_£<a3I 3 l.A^ajVI (jCr L illk-j lAA) L_fl^)X^l( jl ^jujV( ^a(AklLujU 3 ' k<~i \VI ~2 

.(^judij JJJ 3 K ^3^ 

(JL^ajVt j( ^jj*^lt ^4 xn>Vl aSjjuoII j( Jq\ 1 ^33^31 (djlAi^JI) <3 aV( -3 

_C_fll^)3aVt AAxLa 

. 2 ullLoll jlkijl -4 


1 g ^j\ar*i 3 -5 

(SjJ^ 'LaAVnn^ ^)jk) "UaAkSl Aj> J(AjU ^aJJ LaA^C- ^Akiui3t jl ^jujI 33^ “6 

3-ikV( J <*7 nSxill jl <juj^)Aa!I ^)jjJa^J( Jj> jujJ 4 3^11 3^ C5^)^' **-^ q jj3^ “7 

■6 1 ) 




^£3) fJ^3( — ^ujaIa \3 
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:IP Phone Jl eajlq^ cilj ilm ' 


cA <Sdjudll £ jlk Cl)VIj^ajl CIaj^IjVI Co 4_ijlk3 -]_ 

i A_i^.^Lkll JajlakJl 3 ^ L ** 3H j^gjVt 4_aJljL>a 3^j^ C5^ ^3VLa PBX aJL^. ICC- 

^-£Lkj ci>bj 3 * ^jju (routers) ^ jj^llj IP Phones J ^'ja -2 

,c_flj| djUmlk 3 ^ <LadIll AJaUall ^gic. JLCixj ^1 <LajCall PSTN 3 ^-521 jA 

^.^JJ CICjjjVI -la jlak 1 j^aijjuaa, j |P dCjSjVI JjSjJ j^)J <^1° SAaIx^II ClAiLullt -3 

.UjI^J ^aCxjj jl 4 l^qnu Cl)jj^a SCL-njuaJ (CA j 

6Cxj 3 c. (jljik^U c 5 j^Vl ^iKuw'l ^3^“’ l£’ 3^ IP Phones J <*-sjIja -4 

_ d)V jS jJ j^)3l (3^ ^^3 $■ JaJ! c * IJUjaJ ^tc. | p AaIju 3^£ > " 3^ ^ ^j tj^a jj^ak 

A-ic-Uj^all 3-^sVI ^j^V' 5Jl-a. ^9 t-ii^ IP Phones J <*_si(ja 3^*-^ V -5 

.ls j^Vl ^3^V' j (Satellite internet) ^Vt^ll J 




(jUjIS f3^ — ciVL^jV) ^ujcIa \3 
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:pbx (illajJI 




<J(Cj c^ILLujIj (JjL-a^a ^jJji^aa. d Cl ^ x^all (Jill (jLiiLuolj <JLuj^)I AjL L_fl^)XJ 


CIjjIj jLuj ^ Cxjj 4-1juUJj CIjVICj <j£^a <LLjjj£J] ^)j|jC ^CaJluAj ^JjSjjjuIaII (jj* CCc- (Jjj Jajjj 
ClA£j^l L-jl^ k tilLlA (J^J -la33 /r\ Ci La ^aJJ (jL^ajVI (Ji CaJj CjJj3 48“ cLa 

^ij V ?Vi3 jLollJ Cg j Cll3^1l ^-JjCaJj c (CA ^Jlilbj c_fljlA flc^U 

^ajoiJ La ^Ja L^x-aC. ^3 6 ^ CL ^ ill ^jjjalill £^o3 CljLudJudJ^all j ClA^^judll Aj^aLaJl Cl A ^ il^Vl J 
Jaa> ^tCalLuA jj) Cll3^11 (_jjd3l ^3 Ja^JaaJl ^a CjCjlU dlLall^all (Jj^jCaI jl^a. £jc* S^)LiC« ^Aj CllVICiilj 

(._ ajLgJl aSjCI (<LilaJcll LjL^w \\ ^ jail j ijudjuoj^a <J^lc SC^^^all JaJ^J 4_jl_3 C^.1 j ^juaJJ^) 

^Lla 3 A^^^juaJ A-l3 ^j_l^^ 1I . A_i^ ^^ll i ^^llj Ami ^ A^aljLlI 

C—Sul^JL (Jj^aliA ^ U^a <j£ ^3 C_fljlA £jCaj ^a!ii3 (jdilaj^aj L_)jl£^a SCc* (j^a AS^)juj LLcI til 

L_)Lui!£I LjaJ j C^aJt j Clj3jll j (jLall JJ3jJ CnQ ^gic.j C* jL&ll£*&lt (JjjjCI ^aJJ <lLLk (j^j ^gjuJJJ^)ll 

(Jj^aC ^aJJj Li jU^ fiCC- ^ICalLujI ^a VCj ^ juUJ^j CaJj laa. ^alCzCLuAJ c^llCj LilS^)judJ $.LLaxJl 4jL 

^IcVumVI <1^juj jIjji <C> jxi'NXi jLLk (j^a CIjVIcJI (j^a Cl)Lall£^all 


\a& A j CjVICjI) (jj£jj l^d UA ^-al) J)j-uill 




f j^l) — CjVLusjV) ^ujaIa CjAaII 
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. jj^ 9 ^ g jJaxJ 4 \ i^ CIjVIaJI (j^£ii2 SAj^juj AJaLuUJ ^jJa^Luj 



Landlines 


j\ AA^^ ^2 ^x-iajJj ^joUJ^)1I jjLMj Jj^a^ill ^joUJ^) 1I jl^aJI /Vjt 


AiLjaVLj ^j£) jj 4-Sjj^ajJ U^J C5 juJ ^^^ -la^JU ^^jlujjjjudll /IjJU 


JjJjjoiaII J jjjj£judll 4-9^)C- ^2 ^jlojj^judllj A \ u ^jollj^)1I 4_1IaJI (JJ)^J^ /Li2u 

jjVI J^juj dsLoll^oll ^jC- 


■ (JJ^^^l j L_)jl£^i ^2 dlLaH^xill (JlJ24x jjV 1^)4^) j /^^tj 


:eiUlull eiljjAB 


. JU1I ^)2jj l*jl ^bVlj >11 j CIjS^11 ^)2jj l^i -]_ 

4jjg judJ CIjUIIUI (Jj^^jj Cli2^11 ^2 cliUHLoll l) 1 > nt -2 

^Jl L^tLa jjftj xti LojI^ L_SlA^JI Ja^ ^2 AA J *1jj4 -3 

_6J)IHax $.!iLao 




U$j1\ f j^il — ljVI^jVI ^ujAjA (jk A\\ a \\ j^/VivaI! 
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^ iLkl jJl L_ij|^JI c!jL<JI^a 1I (J-<istj ^L<uuJI -4 
.SDA J Sjl^j - ^ ^ciIaaII (JI.a^ojVI lil ^jjj -5 

L—)V' k<rk)^\ ^2 (3^1 (Ja <UklJ A^jjudll ^lc- <*—ilA j£J AW'lj ^ j Wlnfl -0 

y ?\ ^jUJi 

J-ajlII ^jjjLuji Cl A iUall Juili] djLuidll ^ ^ ^ 3^3 ^ lJGI^SI ^ -7 

4 jq*4 ^ \ \ t ** 4 q ^ \ 1 ^ LJ^jujIa I I CIjIaiA laJ c^I^LuoaII 

34C- £-1^2 j jL^ajl ^Jc« AjL^VI jLa ^2 Cl 1>5j ^Ull Cljl^l^Vl 4^3*^ -8 

.cSUi 

ji JmH fUii ^ ^1 -9 




^t^t f j^l — CjVI^jV) ^ujAjA j^va^l 
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jj^Lu V Jl tC-njualt La] 4-ilc- CjV jLouIl (JIa^I ^J] jOLlL baj|jH JIj^juj 

i 5J£jauill gOA (JlLa In $.|^)j C—Ujudll (J^alxJ V A jj\c.yi J 6^aJJ C 

! j j??4 lU ^ til laJ 4-lljO dlLoll^a c^ltiA liLol ^A Jljjjudll 


l^loLa f | !?^UA ^ JO] 4 jfl juIaII ^1 j^ 4 Q \9 vl~%, <£jjudll ^A C_JJjudll (_Ja 


!!..SIM box J ja *1 jj ^-ifjudll ;c_jIj^JI 



j^*j uLSj SIM Box J) j*\-* O' 


4_j0^xjudll 4^oll£^a k til j MTN (J^'N ui tiSUA jl£ li] Jllall 

I? ^jlo^juJl ^Jl AjO^xjoJI (j^a 4^all£^all Jj^aJ C 6 ^-LIjj^ 
; jA aJIjjuj ^aJJ (jl (_paj^)La]| cJjVI JI>J! 


M?4u]jaS| CjLaIILa^ UL^J uL£ 




f — CjVI^jV) ^LujAjA m\a\\ 
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Jl jl VSAT J lP JjJl A\^ Cjuj ^bJl ^3 AJujlx A3iai* ^Jaiu ClAS^)jud]| tVjl 

.o^' satellite 


l^_i3 <£djai l-IV^j V ci)lS^)judll ^ $-Vj^aj carriers Jl ^ ^.^v*n Jl ^3 ciAS^d <JliA 

(Jl ClAS^jCo AJj3 AJj^ J ^Jij ClAJliUl (Jij ^A Jals ^ L&C> Jj ( (jj&jyLuiA 

aIj^j* jjSjj cjjjj MTN J**^ BICS jj$AA I carrier 

^ £jjs l^J LcJj 4l%Jj J\ VSAT J4 ^ GMSC J £* Els JJ 

A-JjJI ClUlSJl AJaLoUJ ^^Cju u qjWJ ^ JJ^J Hub IAj-ojujJj l^>^J^ J^ (_£^)^1 cjI^Ij 

.BICS JW </J MTN *£->5 J) *-ii» 

.Aj^j*_JI c^l jb^JI MTN lP lJ^ (j o^jj^ uVI lP^ 

^ t$J <jjSj Vl JLcU BICS Jl U^ 1 ‘ BICS ^MTN J* JJ* 
jxjuj Lcajl Ijiajjj <Lp jjljuJI ^ |jnk j^l carrier c 3 ^ <jl IgJc* l,i>j°i ^ajc jauJI 

jll Ajj3cll £-nll 

Auljill CjLoitLoil \±$1 


carrier ^ ci^ J^' j* uj^j 4jJ <jjSj V j^VI carrier J 

^ cJj^aj carriers ^ jjSI j^j^Ia cp jJ s^I jll cTiJlS^ Jl aw I ^jl J] JcSa j 

. ( ^jl ^^judll) Ay\\ A-O^jljuJI 


.technical j commercial J) J^ j^' 


!!?CjI£jJJI di& Jjjj CjbLu^Jl ^JJ uL£ jA JI>uJI 


l^_Ld A^llS^i Jjuj^jj Lddc. JjUJIj ^i^jj A^llSx>\ l^lULu,! dc. JL<i ^tn>n aS^joiII A_iljdl CjUIIUI ^3 






Jl ^LUj^i A^llS^il IdliLd ^3 ^\*\ iA-iljdl ci)L<ill£^ll ( js & (j’ <■. i>j Ica 

Jjiilj (j^ Jj^jj jV I^jJ Jl carrier JJ Jj' ^MTN 




f JaJl — cjVL^jVI ^ujJa ^iLJl 
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cs^l carrier J $0.2 Jlj A -&-^ carrier Jl ^ a*j $1.2 

jJI <_)j^aj (jl (Jl l-l^A J^al^jjj $0.8 AjL (_£-^l j^aJj $0.2 ^ILa A n>✓■»'< l lAA^j ‘$1 Alta 

MTN 4^j$0.2 ^j$0.4 MTN Jcarrier J J> Jll BICS J 

4 oil Soil (“llffiml (j-a L^jV $0.2 CibalLul (jjj MTN i'^g .'J 


Mljju AILulaIS Jj jJsjj fS Uj: j i^yjujiai! ^JaJI life 

!!?A^j^i cUMA J jt& jUl h±A\ fijis A^A^ UJ JiLj ^ill U tJ) 

!!?LijjjjSjA]| j jjjliil Ji* ja Ja iUA carrier J 4 Aj^LJ! U 


(jl ^jJaiuuj aJ jj j)-a J£l (_^3 j lA-iic. (jjj aJJ! djlS^jjuill jj-a jjj*-a jj jA carrier (Jl 

.carrier IJ Jl J jpi djLall£-<ill J£j A_a.ii. Jjj 

timeslot _>^ JjJ 3 CP circuit switching 4^*-“' Jj J= dUllUl Jij 44^ <4 4 

aJI£o JS1 

djLall£-<ill (jl ?■!jj i— ujoJI ja I^a j JJI djLall£-<ill J L^a j>^»a Jlc. resource j4s I^aj 

,Aj\*\ oil (jo (Je-I Ajj^l 

I-'A El J ‘El J international exchange J J' ja^JI ujj J^J J=^ ^Ua 
J' J*j .a-»Ko J*=Lj kbps64 4«-u> timeslot J timeslot 32 J) Ji* ^4 CP ®jJ 

.Axilla 32 J ^Jlun El 


. jsA Jl (jlLa (j«a A_aJlLaJl jjjo -lie- ‘ J ® jjjS CjI Jai tilliA 


_A_Pj*-uJI J jjl Jl jjjJI Jio ^liJ J raffiC (Jl (j'J 1 " j j' A jjjlij I « ■ 'ax li Jj_ajj (Jj-JI qSxj LLa.1 

.aJJI diloi l Soi l (J^vnj La J Satellite JL J-**^ s .jVl <Jj-^I (»j^*JI J (j£J 

(Jl j Jjjlill jUjU ‘ ,JJ ^ jj-ia_JI t ( _ 5 JtJa]l £daj jjC- CllJldlj Lilj V ‘Jau 1 *' id aILxLgII 

.'^ <-4^ (Jl Satellite J J Frequency 


.Ufr jLaj^s IaA (jSi 


(^ jfaJl Aildfr .f 


J|^| f, jaJl — dVL^iVI 4 mJjA J jJaII j.^A aII 
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j core <J Ica carrier 4-^ JaLkj La IjiiS ^Ull A^-a &ca A-Liill 

J modulation J <j-^ signal carrier JW ^ J J carrier 

^JljJ pbjjui jjxuS (jjia*j <■ < » AVi^l l carriers u' ^ '-* ‘radio 

4 Q 


H?uL£ 


.SIM Box J jW lS j^j ls* o^ui £* jUiVL li* carriers J 

,Ljaj) ciil^jj'iM (Jj^ajjj a^j^c! ^pSI ajs l_iS^)j ^ji (jS^j Ica SIM Box (Jl 

*&jj till]j^ ciJjj) aJjaSI <LallS^ll jla ^SIM Box i3 ^ AjW^a I_u£ JJJ ^jia LaA iuqjt 

dul£ AjS^oII A^-J^)jjdll L_Uoa^J A jla. a SIM bOX (J AjS^all 4_a_a^ii]l LAL±*-a '*** ^ 

.3lLa MTN >^J»* 

Jj-ajj iik^ (jjaaLall ^jla tSIM box J' y^ uO <j-a ^CIa (JjIjZi (jl Axj 

.VPN aSjjui J-axj Cl u^[1jVI 


iiiiiua <>djj jsuuit 


^)XjudJ d)Lall£^a]| Jjj^ajJ A_ilc« I jjCa^LJj Carrier J J] (JJ^ACJ CxJ ^aA 

a Liaa dujjUVI 

(JqS*n (j^Lj JaSs $0.4 1-ilac.i a! Ij]15j £$]_ajj( ^lill carrier <J I^Sial !)lLa <J^ii 

^9 $0.6 cu *)S j (jS^a t- Laa $0.2 cu *)Sj (jl ^j-a V-^9 (CA ^j-a .^jqnn^a jA Leila iA^allS^all 

A^allS^all 


Cl)^a A^allS^all (jV 4>n (jjSJ A^allS^al] quality J LCaj) till laJ C_fljjuj ^9^)11 (J’ 

.Skype J cjUIIS^ ajjjS jjSj tc^ijnyi jio 

IaCxj ^jL ^Lllj SIM box J (jl J] vpn Cj iljljyL ^allS-all ICxj ^AJ 

A ilia ^aJ <J\ fiC ^^.^all L)^ j ^j-a A ll^. ^ A^allS^a ^.LudlL 




^loll f y±l\ — CCVLu^jV) ^ujAjA ^iLaJ) a\\ 


158 













ciu^iijVL AjjVI AJjaII 4 j ^iIaII^aII ^-^aj SIM box c)l Ja^JI ^lisj L^aIc-j 

(_£Al judll ^a ^JSllj IAaj (JjQ*uimti l.^g J j tA-13 A^S^xJl 4-^J^)judll ^ja 4 js\\ 4 

_4jlc. ^JjIj ja 


!!?AjjUil 4 -aIILa]) (ja A^aIILa]! oJA ^jjj ^jVI JjjiJl La 


b j)jj AjjI IgClS 4^aHSxhH ^^IjuJ 4_ilc. MTN tillil 

a£< jl J] l5^j4 Icaj GMSC J' ^ MTN ^4-a11£-a 1I <jl <_$j^>Vl 

.BICS J' t> ^)VjA11j t g jb j)l j)xi ClCtS ^juiVl 

(Jl ^J\AAj AjjLdjLt^ll ^jl^aJl 4_jl_iJ ^3 ^iLoSLa^ ^aJJ ^jb ^4 SIM bOX J 4 _Jjuj\_1xi11jj 

_ ^jjSi J 4_Luj ^j^k xti 4_jjitJI (J >^i*i 


.SIM box Ji Ajla-4l (iliii 

^J) Ajljill <LAl£Al Jjjajj 4_ajjAll JlaJl Jju SIM box Jl <j*aa>u±Sl Ul 

Js. fu uLl ikA 


Asua (J j j ^-Ij (_$^l carrier cJi * ''^ - -**' ^j-a ^Ic. (J- j 

L^aji 


<1ujSjVIj l $Vn»* fjj uLS Jt^aJl <^£ AjSjaSI SjCilt ^Jlj44l jil 

!!?SIM box J) J4*j 


4Jj V] 4-SS lAA j)xi a!JI J^-^4j (JjjuoII ^3 4jt_iJ Lx-ila SIM bOX J 

J uj^ SIM box J' J^- c> gH^ j)J (JjaII (jS^J j}£J _ (jIaIJI ^y*x.\ ^3 S^pSjj 

B A^dJudll i q* jJoj lA^laj^j ^jjoLill i _ ilc.) (J* ^ j La ^a Iaa (Jl a!^S m A±iui l^J q u 3 11 ty 

(jV A-^.^l3 ci)l jLuA cl) VL-saj^l CjISjjC jhini cl A aII S^ll Ica (jl Lc cJ-^j 

,a£ jiSU Ic^. fiClc- 4_L3 lLoixi 1I A-iljdl CljLftltSx^l 


OfJ&M f 


f y±l\ — CjVLusjVI ^ujAjA 
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^ill CIjJ lSoll (J£juj ^A tCliAj A JaS. AJajujI<J j^aJ^t 
^1 jj! ^ jj ^Aj - L -laj^aa* (j^^>ia 0° c — 1 J jL^aJ^l1 dullilt C jjl^Jl ASdjui <JjI jS AdS 

_La^jo <al£ Jil Sjtc- j Uajl LgiSlj idlJjIijVt CljLd^lS. L>* 4 a1Sa1I CjujIijVLj jL^ajVI 


leupjlJU eljlA^ 


<ull 


modem 



Jak) CIijIj cJijIa Jak -1 
.(c^J UJ*£ 

-2 


iDDinm 



modem 




f j^l) — ljVI^jV) 4-uiilA ■ >j4M jd/Vivati 
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^3j ^w^ (Server) cjlIjUVL <Jlj^aHVl j <^13 ^uujj l iiilgJt 4 U ^ 

.‘LaAkll ^SLa 6j3jJ C-ijLb ^a3j L_llla Jjj^Ia (jc. CAIjUVL ^Vl L_LujI^JI (Jj^alj .KbpS56 

.CllljolVl (jC- 6^)3 jIaII djLaAkll (jA 63iliCLoiVI c*Il£*<Lj (Jl j^aHVt 


JSj AA^aj L)^laJ ^jujLiSII Kbps56 ^3ja > 4jJa36LiAll 4^.^)judll (Jl ^3 63& l_uxjj 

dijl jjLS 7 J] cJ^j La (Jij - Ujlal - a!i£aj Ail Ia& j idjULiJI c> ciuji£ Kbps56 

33**11 l^lsiJ (JjVuha Ajjuo 4_1aI£ C1iAj^1j£ ~j ^le. <Jjj^aaJl j)t ^)lAle.Vl <^3 AkVl £a) 4 j it Ml ^3 


^Iju Ifcik 63j^ll jjl^>\I tilSi ^3 Loj ^^Jl aJojujjAaII (Jl jl JJC.VI ^3 AkVl Ale. 

(JaI£JIj (JjaViII ^lil (jl Jj 7 (J^lLoUjuj ^jaVI (Jl <^^-1*4 13^3 tdjuUjLS 50 <JIl g 

i ^3j^allAll ^3 

(j£j 4 aKMl L-jLud^J (jjAj3J ((j£Jl (j^J ^aJ (jl j) CAI^AjVI <31A ^ ^.Vq^\ ^1A» ^ (jl ^juill VI L -iSh j 
J33a j j t aK tlgJ^jlj^J ^aj3J ^llll <AjLa3j^all (JjaVi 6Aa <Aj 3| j t aK 6 CllJ jOjVIj (jL^ajl 4-ii33 

4.a11.Sa <il£j ^jLuj 63a^a 4aLq j 6j!i3 (JjLk cAljAlVL (Jl x^allVl aAKj .cAljUVL (JL^ajjU 4jl3A1 La 

(jl (j^-aj (Jj3jla (JS juoj dlljilVL (Jl j^aHVI ^aJJ LJLla tillil 6 4_iLijll S^lAll <ja 3J J^xlLuA 4jl^ a A-iijlA 

.^AkloiVl £-a AjjuoIjAa AjalSlill (jj£j 




Dial-up 


ciLulajI 


Ail£jj 6 £juJj (jUaJ ^le. 6^)3 jAaj lAa. 4j3L^aj3l (jj£j (jl (j^-aj dulllll c_fljl^Jl A Liuil^j (jL^ajVI 
_ ^al -ikjjuojU 63A6a .a A_iL<aj (JjILc 4 ,"A\ ^SaSI jl A iL^.^ A-ii3lA (JjLaj 6A^.ljJl <li3All 

j)V <^3j A lujJa ^JU^aJ l qJIC^H ^jl^ ^jujLiiSl ^3 ^a1I ^A^JjujJ (JLl-^jVI (_^3 6 3A (j) Clll^j 

.56kbps y£J^ ^Vl ^u^ l ^l t Sj^.1 

Ale. L^a.Jjuai 4 AjuI j 4ijUl 63A CAIjUVL (Jlj^jjU CAjIj L_fljlA 3aa> -Ia33 ^*lA^J Alii 4 qjq^ 

.CA1 JilVI A^djull 3ijAa^JI ^alA^U jujVI Ale. jl - A-aSLujVI]| 4_ila*lill£ - 




^ 1^1 f j^Jl — CjVL-^jV) ^ujAjA ^3 m\a\\ jaoZ^aI] 
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Dial-Up fuioj eiLulw 


V I AfLuluJ Jl I Jlk _ (jL^ajV I ^ I ^jl (3^ Ia ^JC« £-<a Aj^ULaIIj I A jJaJ AjL^Jall a AA 

(jj£j L<a*ik ciL JL^sjVI A^.1 JjUl lit tillil 4A_iijl_^_!l C!jLa11£-a1I c_SjI^JI Jok ^jjo2j ^ItlklLuol 

J^xjuIa c_il^Jl - ^kj (j-^akuuj tdj) s^juj dijJijVI-J ^L^kLa 

JLujjI ^aJJ J J^ ^il - c Vll Jl -lok - (_5^)]aljj Jok ^aJJ ^^ijljl jL^ajVI j!>lk J^J 

^ Aj V CjUIuII ^^ilj ^aJJ LaAk- j fcAj^kUall 4kjl ^J] <U>a3^)]| 4kjl ^ IJjjkj ^ Aj V djULnll 
^-Ijc-I c lAAj ^aAj^all ^ajk L<a jA lAAjJ 4_ixa3^)ll A ng II Aj^aLiill AjjJI ^a IJj^k^ 

_ jL^kVI AC’^yj* ls^ l^a JaVI 



.^Vill A ^,jl Jjji jij|j JAjI Jjj3 j5j| -]_ 

.CluJuVI CliVlj^kjlj jU^ajVI A^Jjuo Jjjfl jSjI -2 

< ciLo£^a a£jux]1 j (Jl J^ajl e-Loul <Jj3 j£jI -3 

i A-Ajuj11a 1I Cl)L<ajk^ll JkAl 6 11 ^3^all Cl)L<a" jl ^^il £J^)>a ^-3 -4 

. jljaJI ^Jj^a JplkV cJslj^a <Jj3 jSj! (jSlj^a JjjS jSj! -5 

JL^ajI" JixjAL $.Ajj ^A^aII^ c_ijLJI dj|^)Lik. ^^Jl c_jAaI -0 

.^JUl (J^3 j5j| ^aJ ^ilAjI 4-^i^l Jl a^Vll (jj^3 jSjI ^"AjA^ jL^ajl ^Ix^a" ^3 ~7 

^aJj <j^alkJl C_u£^all A£jjuj n ^ JIa Jl ^aj& Jl a«klVl Akjjudi LajujI C-Jokl -g 

. tij3 jSj' 

i A a1o1a]| J^a^) 6^<aVI lit ^3 L^J Jju^aJJ (^^^1 A^JLuall L_fljl^Jl ^a3^) L_)jkl -Q 

^a^Vntixa (^V ^ lar 6(^akuuo (^1 ^al^lklLuj^U 6^)3jlxa (jjklJ jL^aj^l I^A <jl£ lit L<a -]_Q 

Ji^jujJ ^aJ C^i^l ^a>^klLauiI] Ja33 ^_ixJ L<a>a iJa33 ^j^akuudll ^al -iklluj^U jl ^)Jj_U-<aSJl liA 

<S 

_^l^j| ^)3 jI ^aJ > f^/all ^Jajuj Jl *^Vb)U ^)L^klkl Cluk lit L<a “11 


^jfaJl 4ilajfr 


f JaJ) — CjVL^VI ^ujAjA ^iLaJl A \\ 
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L±UI eillaJI JIajI pi 


JajI Jjja jSjI -1 

Ajjj jL^ajVI (JjS j£jI 4L_J (JjS jSjI -2 

' tiL W*i k ^ajuol C- ittl i x^ jujI ^3 -3 

Aj^aLiJl ^ x>K C- n^l 4 x>K ^9 -4 

;A-illllll dj|jLik]| ^.1 jlkl “5 

b (JiidjoiAll ^3 Clll^. j j^aII A-alS j ^jujI ^A^HjoiaH 

■ ^ W*1 x ^ajuol jLilkVt AjI^ 

A x>Kj <Jajq^kX>\l (jja.VVnuall $.L<uuj! ^Vunx^t Cln£ lil 

B JaSs jlilkV I AjLk t 

^.YVnn* ^ajuol AilS (jl Cllil 

_ JJ jAJLA^Jl I ^A ^J-^kjo! J}\ _ _ jLllkV \ AjIa. 

b ^ilL^Jl C-iUall (3^ jSjI “7 




f j^l — CjVI^jV) ^ujAjA \3 
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:DSL uiujji eJijjjiiui 


j AdjiLiilt lalldj Vj did Adtd <j-a Cj ujdVI l Qj^ 


c. Q ^ ClllaV^ Ja 
dli ??did Jj cd j&\ 
(Jjill (jdddoVI S-VjA 

A ^ A £_£ I J)a\ajj UjjI 

IjS JJJ Cd jd^t 

^LalS (Jl ^ Jt 

UJ^ cs^j ^J^V' 

Id djda> c. \f\ C5 ^ jjSqMt 

<A^k gdL^aj jjl (jAj 
<jc» Cdd i qjSj CdjdVI 
I it Jsad 

A-ilc. Cdd d A^Jldl CdlS 
LitiVi c_flj£j 2 )Ll 2 
gd* J^JJ fl jl CdjdVI 

^2 Ldl^ lildj d3dc« AAdVSl Laj DSLJ <^ALaj ??A-pt*Jl Ajda^)VI dl^\ i^t A^dk 

^lc« Cdl 2 (Jg .1 jujJJ CdS tit ??^^LVt Ac«^)jud ^)dl JjlijJ Ao^)jud (j^£j ^jSLcVt ^Jax^ 

dljj'N *i ^j-Jl La clP^J l!$ 7^It ^C-IAj ^LidV ^^aLujJjoia (j-o-a dS^dS Clbudlj ^-i^j^alt 

_ldLA ^S^)2 dlli L> *c£^)Vl 6 ^)a l g laJjuoJJ Aaxjj dlL dLVjLd 



jAj ja Jjl£ (JC- La] i^jddjla Ullc. CdjdVI dldaJ d ^ll*Jt <jISa ^t Cdl 

dllij ^ld d\L^i i ^ill dull DSL J LP La]_j Udld ^^jJa^A ^)dl ^^daj^a 

Vjt a^ld ^Sld aIaC. A.j2jSj DSI J' <^J] (J^JflLiJ (jl Jj2j c5^Ll 1) jjiiUt Jad ^jC- 

.1 g QjjLi ^jc- dljjljVt dlllj (Jj^aJ L id ^ij ^ jj I^jjaLcj A-jjJajVt Ad jQjLH JajU^tt 




^LUt f j^Jt — dVLudVt 4-uidA di^Jt 
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(ilU.) 4_uua»j l* jl Rj-11 -J ^ (j ilLala ^jjjI ^ ill (jja (jiic. jib til3jjjb ^ajib JLl-^jVI A^jjui 

*Lilc. (jUoj jl^ JaI£ jjA-^b JA£ J^I3 j jaj Jj^VI ^3 (jjjbabll ja (jjJC.jallj 
- tiLl] jl Jj3 - jaj JjI£JI l3AJ ^(jSLiVl (j* a*j ^3 4 jI£a J^Ai^l j!ib^.l ci^) 

^J] <Jaaj ja JA£JI JJac.1 (jl ^3Vnn*i tilL j jSqMI c_ijc.j (cjJ^'l <*—fljc.^ ja 3j3x11j 

ja jaj Ji£ll J ^^jjlaj djVL^ajVI a£jja jl Jl jUjuJI ^ tilliA jaVI AjIaj Jj (jl Jj 3 ^ jib 

(^juo£ jJI) j t^lij (jtmqMI c_ijxj IjUj (jlajVI <■**iVl Ijj^* ^ Jl JiloJl jl L—)V1 *^bVI <b£jjuj 

■ tilc.jLu) AjIAj ^3 &3JaII 


Cl)l jLoiaII ^3 jl tJjJJ l^k, Jj^a^lxi jj* Jjl£ ^3 tiL (jjJj^aLkll (jjj£ijudll Jj^a3±J <juo£jJI 3xJ ja ^aJ 

Sjl j^Jl JLujjI jc. J j jjoiaII j ^J^IaII L_fljl^Jl ^3 AjljJsj (jill ^till^Jl^ J] Jj^ab tiVnj JajL^ J^IAj 

, 3j,wML JljlLudll jA c-4UAi tiL jJj^aLkll (ji &UI J! 



I3A (jli (^jj) 1 Ag Jc. (jilailj I3j3^j tiL (jj ‘\ k *rk \\l (jjj£Jjudllj Iajac. (JjjL^jII JjI£J 4ntnlLj 

(jjSJ Ajljuj tiHlAJ ^^3 Ja33 I3A jjjJj J^Laa (jj3 aAaIS A JJjj^all tiljlj3l ^ ^ Ja^> C5^ ^ jjll 

tillj ^juoj ^1 Cl)l33j!ill JA 33c. Ja'nj jjll 13^3 jjj£j 4jj j>^i\l C^3 Ua1I Ja^> L^jj33 


(jjj Ld JjISJI jl ^ jjll 1 g ^aJJ A-iijl^Jl dl^\ k^ k "\^I ^kl ^ lar x>jj ^i^Jl lA JJC. j L ^3UuJl 

lil (j£J j <1 j5l Lac. Lja3LiL<i J^JI l«3A J till j3jj 33 (khz3.4) 3400 (J! 0 

AujouIIj J^ V l^-^l I^A J JjjA 20000 C5^j 20 u^ b® C1 j|33jj fS^x.A J tiiljfkl 

(jl l3Aj [j Cl)l33j!lll (j^ (jjj^La 63c. Ja^j (jl 6j3lS dj^ljlSil tillj3 ClijUlSJl tillj AjljuJ 

.DSL Jl !! ^-*^bl l_jA3j j)j| lij __ 13^. 63 j3^a <iajl^J| tiljlj3l ^^ S3^aII AjljoiII 




U$j1\ f JaJ) — CjVIa^jVI 4^o>3jA 3^3^11 jaaS^aI) 
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! !?DSL ji 


uj4^' l CP *41^ C$41 i -4' jAj Digital Subscriber line J jL^.1 DSL J 

fjj C—U^J tillj JjIjS AjStJl j A-Xjudll j!>U2uAj ^ajii DSL J rfi 

jj£j .ciltiLk ClujU^t Jjj^ajlll aJ!)IxjjujI ^aJJ A-iJjililll Cl)VL^aj!iU 


4louii^ aS^jui jl (Ijb (Jju^aVLj AAjJa^l CjVI j^ajl ClAS^ju] ^A DSL ^ J ClAS^judll 

^j l3 J^' ^ ADSL j SDSL j DSL J tilliAj (DSL ciujl^U 

1^4 aWud ^ ^A 


'ADSL jiq SDSL ji j^j ujiJi 



J4I cjLJiiJIj ^ jAj symmetrical ^ <_)■£ S J'j SDSL j*j JjVl 

,43 Ax^^juj ^jl ^ lx xxJ L_)VI LgLoj AjjLoia A_i3 A^^)juj (jV 

jA j ^ 1^1 CIijI \a 1.5 jj k] ^ ^ cjVI A^^jjuj L—ijI \a 1.5 cJ-J^ 


_1 1^)1 k s\\ 1 /\ ADSL IJic- (jVt c 4*1 1J ^9 ^A^j CljjjJl C5^ £jLud]l 

^jjUl Ar -jjuj A43 jj£j tillil I^JIjujjI ^ jjSI djULnll (JjSj A_iaj Asymmetrical 

_ 4 iN.^hin _$A LiH-C-J ^JoJt C—1 jujLLq ^Aj L_)VI A^^)juj 


; ADSL ad 



.C^Ulnll <J1 j ^ aJI*JI Ax-jjudll -1 

_AJJA^Jjudllj >Hg> 1 <nl^\l ti^v (Jlxj^ijl ^a^C, -2 

jJI A£-Luj 24 ^5^° uj^ ijjfuxlt aS^joiIIj -3 

^AilSdll <U9j jj 3jilll -4 




f — ljVLu^jV) ^ujAjA 
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: ADSL hn: 


. JIa j5jS 1 (j* CjuI <JjSj V c—U^J ^ajudLill ^ L_JJj3 (JjSj L/ S ^>J "1 


.l^JLuoj) (j-a (JjSj dAjLnll JUuJ -2 




ijiii aaUj Lnicq DSL udc cipqjUl JnlqfJI 


;4iLuL4]( -1 

CllJjIljVt A-aCk Cy* A3Loia 1I Cl)Cl^ LalSS A3 Loia 1I jA A^,^k]| tillj j3jJ (Jxlc- ^aAl 

dill LJlkj A-aCk c> Aju^)£jI L — 3 L>* L_i*jCai Ac.^}jud]| Cl)C^.j LalS 

.Sctc. ^aA^)La jjqkj d, wML ClujU^I A-aCk <*— 

: jjjli]) Jj)j£ -2 


^^k) ClilCx^ JjLaJl Lddc-j Aj^tk dVL^- Vj jjylill djvblS (J^Lk Jim <jl ADSL ciLack 
Jjdij d£ll£]| ^ Digital cr^j c^l Analog cr^ c>* ajjj^I ciAjcU^I Jjjdil 

_tilajlA (Jj^alil ^Lxa 3 <^£^)kl S^a 

-3 


^lc> ^jJallJ ^_£^)kV AL>q^ lg jJaxJU j t^S^Ludll ^aL^Jj CljSlI CjAxJI ^1, 

^3 LSI ^11 C33 Cjjjj (Jlx^ajV I Ss-liS 


!?cjjjjj|JI Man Jjlb uluiflJI JqJaj cjIdJI^aII jjQj U ILnJ 


^^)]aljj (Jlx^ajV I <jl ^Aj 1^* AJaJjuoJ (CA AjL^J j (Jlj^judll (CA tilllj ^3 ^jIjjuj 

w^ntn L_njudll ^a^ t^llc SjLuJ^U a'&AA s$.liS (J 3 ) ^3 Jikj jAj Analog 

Loading coils j j^*-^ ^ Signal Amplifier * JA' ^ jA* cPj^' JL-kSU 

.ADSL J SjLujI V Jk^JI S^LujVI AjjSll (JL^ajVI dlS^ci l^ckiLd ^Ull <^a j 




^l^l f j^]| — CjVI^jVI ^ujAjA ,D$aI| j^alLJI 
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leilaajjJI p»»" ■ 


am "■ ^ 


dnj±^\ j Ia dlj^j^ll xd ^aJJ L Qj^ ^laul dajll *La. (jVlj 

^jC- 4 Jj J^jo^aII 


CAP 


Downstream 


240 KHz-1.5 MHz 

Carrierless J CAP 43 c. 3^ Jj» <c>j^ U^oUjI ^\Ji\W jjaU^j 3Lja 

j f LJ\ 3 J] jjiiilll 111 Jib (didJill) dl jLiVI ^^33 ^ jij ja j Amplitude/Phase 

^judkll J JjjA 4 (J) 0 (J4J U* dtdj3 JaJuJj 4.jdjVl <A j jflJdll j ^aLk JjVI ^juakll 

^J^V' J] c> W*-*J 3^ 331 j*j UPSTREAM J Upload 31 uj^ 3“^' 

Download J c3l3l ^aill Ut JjjAjLS 160 J) 25 c> j3 3^' lU3 jAj 

Ia JajuUj ^A^ill <Abk*nnl A >jVi ^Vnn3l 1 g jlc. ^ 3 ^ 331 DOWNSTREAM J' 3 

^kVIj JS 4x.jli Jj^al 3 <3U& jli Jka3lj IaSj Jj^bl ^ja ]_ b 5 3) j^jajLS 240 

_^)kVlj ^ajoiS Jk Jkl3ll dtjbc. £Jaj Iaa 


Upstream 

Voice 



25-160 KHz 




Discrete 3 j L^klk t jAj DMT jj&Jk 3^ 3.jdj 3 bk*u J jjkVl jlk CAP ^3^ 
Vaj ciajjjjVI ^Idi ^jjuo^lIj ^jij AiSlj 4 333 ^Ukiltk ijjaji SjLuoVl ^unVn jAj Multitone 

^jl j] Lak 34^A^3k 4 ' 3* 1 * 111 Sid Jkj 4 Il^q^ £ld 247 3^ l_j 3-) 3 ^Jj CjaajuoS 
^9j k ^^aJ Jj^aliA ^3^ J^j 247 J] ^33] jAkJl dutS d d^l k<rk)^\ 

baij^. <d jI£ 13 j 247 3 <ja dl jdll c5^] ^ 1jI3 (JLujjI ^jj l-l^j t33l^> ^1 IjI 3 ^ u^>j Ajtgill 
dl3^11 ci^J (^^)kl dUS d3 ^aJJfi 4dxjJa dlSjUiVI 




f — dVt^jV) ^ujaia \3 
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llUK-aK CllljLi] (J^.1 JlL q\ (jj^j (Jj^aj (JjJnS) ^3 S^Luot jfi\ (jCr VW \ 

^LdsjL^-ll 



247 Channels (4 KHz each) 



uiaJI jjJjsJI 



(Jj-x-jJtL ^aJ lilj CAP J DMT )Vi\l (jJJ ^jls cililj AjujaIIIj 

£' j^V (ADSL Spliter J ADSL Filter) iiUUac.1 j ADSL 

g^a Sj£3j Low Psss Filtor t^Aj djVtj^^U ^klj c 1 ujjj!)U till 

4 (_5.W.iji V AjjCjVI j^aj^t (jl Lajj (j^4 ^j5 SjLij jl £-1 aj ^j3j Igj! CIjI jolill 

Aj^abk djIjUi] £-La Jtilljj JjjA jL£ 4 Cj* <^lc.| ^JJ iS^ djljjlill oAA <jli jjjA jii£ 

.A-ijJajVI CjU jilllll jjj^I L>* 



Low-Pass Filter 


r 

n 

•\y.\ 


* .. 

NhH 

1 

IWnM 




f j^]| — CjVI^jV) ^ujAjA .I 1L4]) jddVivati 
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jjj eiijiJ 



4^£li 4 _j£1ju 3UI 4£jjudll IaA (jCbj^la ^a Lb <^j^aLaJl j3jl^)ll (jl t jma'N ^Llj 

Cbaj Ala Cl)l jj jl jll ^ jllja .ja jVIjJ V jJjhaJl jl Laj Lbaia. idbjjjVI ^^-ajujj La J» <3^11 J 
4-la' joull jA ^C-jll ^ I* Q 4 *Lal Aallujl La^-Lq (J£lj 4 jI jja 1a (J£J jl Aj^la lAA LiajJ ^liaj Jj^la 

L^ji ^-bu V lA^a LjjSj S j^_a.VI L^ac»Aj ^1 aVuhVI ^a <jla <jl jll cbl£jjuj 1 gA,vb ^lill 


jA ^c-jJI (_^li jll 6Aja. ja jjc. 4juI j Cbl jja Ljajl <JjI£JI j3jj C*n^ 4£jAaJI jLa. UJ^ 

(jla ^jl jll ^AaClJ jjj (jCr ^ jjJajAll lAA ^a CbAabLuj IaI 4A_iSJ dllk^aj ^£a!I jjjallll (JS 

_cill JjCafiVt 4iLjia]| jLna.1 ^a tiSlAC-LaiAj 4 (JjI£JI ^lAalbuolj 


4C» JjuJ 4^0-Jjudll ^Jbj ^jA^kll A.A^,.AJ AJjujLuj! JaUb £Jj! ^2 jjlj *W'ill jjj 4bjtaA jC« ClV WVntl t Utl^k 

I^JlllllS jLa^lj 4<Jjj^ajll Aajjla 4 aA Vi k tiV I 



Iaa Lbaj ^ ^li ^1 jll clKj juj ja jj c*n^ 4^li ^1 jll j^A jjj£j jj^I JA£JI <lc. jjuo J Aj£h JfL 
<Lc* jjuj (Jj^aJ AaB <JjI£]| ^J] AujouIIj IaI 4<jjL 11I ^ ClulajA 866.7 <^] (J^* CbUlax^ <JaIjj ^ 

^ajuoj Ia j) ^jjjALaJI c_alx^all jA JjIS ^Ia^UjujI ajc- A-bLlll ^a cbjt >j> 10 (s^ cJcLb 

A£jjudll ^AalLudI 4 b£ IaI IajI a jjo lAA j^lj 4*Lc«jjud]Lj ^_k-al J jjallj ^blj Iaa ^Cat-6 cable 
Iaajj3 ^5^^ jj^II *L5L^JI daa ^a A K/1 aII cbjou] A-iI^aII 4c»^)judll cibjlbVI ^1 aVumV Jaaa 
cil^Ajj c^l j5l Lb ja jj ^1 <c.^judll ^ja Jal aj£Ij <j£b ^^lill j cbVL^alVI ^ 

(jl ajSIj Jijj SpeedTest ^^1 a^iLujU j jll ^IaVuJ qii cibjibyi jLfLkI 

AjJ)a cilS I ^ ^ >Qj ^^lll A£.^jaJl ^ IajI J A-iI^aII ^ juaII ^ C-Loul 4 K Jbbl UjA^j I a^B I Iij 3j^ Call 

_4_AAaJl 

?I^Ja SAjliJi La j 4 JjULI Sjjj£i) 4&jsaA\ d^b ^1 (j£i.j 




f j^]| — ClVLualVI *LujAjA ^Ltl j^ILaJI 
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j (JlfLoll Cj iliLiJI JaU] Ar-^judll c>aa ^a^CLCI AJaLaij (J£j 

Cljg lit ji LgJ ^^)j^)jCa ^a) ^A C1 l)LA£JI ^ja 4£jju3 ^CLoia (J^juoJ c**llj^iarx> JaIjj 

. Jjpjl Ajudij ^USlI cjjj 


!(ijlajiuUI (iejiii 


-2 f 


^ j^Ij dift jll a^^a (Jajj <^3 AjI V*i k jjVI jja <a3Ua 

lAA <jj£j C*U^k L illkx jA$\ <jjfli3 Cj^blSlI Lai j jJjl jll (J£ (_£li jll 

fc^lbuA ^ja jj jl^)U Ping <jC- lAA jLiikl lilifLaJj ilgJja. ^jAjl^ AjCo ^iklllll 

b aj£Ij (J£j L^-Iaj Jjjs J^OLLujj (jli ^1 jll ^I.w'ujIj cJA^JI ^Ia^CLuAj 


4aaIxIII AjU£j ^3 tA ajuj CMD j-*tjSh 4 aja ^IL ^3 Ping 


ping 192.168.1.1 


!!?t$Jt ^UaIuj (JIa j Sjja£J) ^UlujVt ^J-U1 qa SAjIA]) La jSrt 


A3 aA Vi x jjVI ^ jaIj J l£\ c^qjq^kll CA3^11 ^ jIj LaAlc- L^-JI vlaLudj <j£L 

(3^ Acl ^ L_sUJl 4 <jiC o ^.Uj aJL^. ^3 ^A C^Ua C5^ -lajudjl j i 'b^±& 41£ju1a A\ L-LLjuU 

■ ^\1 ^UC-^U) (JJJ ^AC. L- IJLjujJ A3 4 y\ y \ x Af I ^3 J^LuoJ ^}Vtj (jlA 


! JqisqJI dujJ 


-3 ( 


^■H^J 1 Clll^. 4 in 4-I^.Ij ^ja (JjCaSl ^l^ll A^JUjo3 AjUlII 

44jjx>^kX>\l C_SljI^JI (JIa 1 ^Vm*i l£ CS^ ^^^Aklljujl ^3 (jj.ilVll 

jl£^ CjAiC 6 (JjI£JI ^alAkjjujl (^y&C* lA^)JC»j 4Jjx>^kX>\l ^ 4 -^- 

i( JtilajlA ^3 Ajl 3 (JjI^SI CIiIjjjJ CiLa AaA ^j5 Ju£1j (J^j 4£julH Af 


^jjaxJ ^3 ^jIju <A1jI Aj^13 4(Jlx^ajVI <J^» A*\ -iCu3 O^J 

Jjjilu UjjIj l ^ IJUjaJ tilicj J^Louill ^<i La^)JC»j Jlj^ajVt ^3 4_JJ^)C» ClAcA l^iVll I^JA jU^VI 




f — CjVL-^jV) ^ujAjA ^3 AiLaJ) jaaS^aJI 
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jJSlj 4c_fljl^JI ci)l£djuj cijlSdJudll jLa ^]| 

SA^Ij S^a jA ^'j'c. La i**n^k JjI£1I 4-L^j ^aII ^aVI ts-LiAiVI (j^ Lk^jjc. 

,4-ilte 4 j3j3j dili j-a^l <^£^1J 


: jIbui 


-4 ' 


^3 S.'h'N jjiAu Jj^la ^al^Vu J (j^a ^C.^)ll ^1x3 4 xig x>\l s-LiAiVt (J^ <^Aj 6(jLaVI 

Lln^k Jjl£Jl A^AjujI Ale. J-al£ (JjW^a ^aVI tjIjIlOU AjJa^)C. i]\jfi V t^-ll Vj l5^ 

^Jj^ajj jl^aJI (jl£*a C5^l (j-a l^j V] <AL 4j^alAJl A£jjulll ^Jl Jjj^a^ll (j^a A^J ^jfLaJJ 

_ t-lLal jjSI 4 \ar ^ J La 6&jtg_^ ^Jl JjI£ 


^JfaJl AlJjfr .f 


f j^Jl — ljVLu^jV) ^LujAjA AiLaJl a\\ 
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:Multiple Access q Multiplexing 


TDM, FDM, TDMA, FDMA, TDMA/FDMA, CDMA, FDD, TDD . 


:(Time Division Multiplexing) TDM -1 



j Time slot slcill ls^j 

z* frame J aju& ciii^j Jais jA A^.w*Uijjj frame 

^i juju a.jUc. jjo Aijia j frame J ^ 6 jj^ ^-La j ccjill 

j^hll jAj Delay time jj^>j capacity J 


:(Frequency Division Multiplexing) FDM -2 


Aj ^C^ILuia (J£J (j^SLj Clll^J ^j^A^lLaiAll ^-1 a^ 

^.iVl x ti A (Jji ^al ClJW^ 1 ^ (JIjuO^V^ ^aJJ^ ^.4 aK^uhi LjuoJ A Al'Vl k til £. Ljuj ^jl 

Cj jjSII 4_1s L-IJUjaJ 4 j\aC> Aij^la LCaJl ^Aj 4 C)^ 

jCA (J. ^2C^J J TjJ^y W**' 1 


FDM Example: 

4 users ■ ■ U ■ 

frequency 


time 

TDM 



frequency 



time 


4il4jfr .f 


(jjljil f- jaJl — CjVC^jVI AjjjijA (jh aU 
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ES 


(Frecuency Division Multiple Access) FDMA -3 


JjUjj Jj A11 9 J 4_k-ata> &US jl AAjLuJI Ai^Jall A^jLuLa Ai^)Ja ^A j 

JLujjVl (jj»jWntij (jjx^Vnux^l (jl ^)£i3U 4_^AlLall djI^jiU ^■^al.Wn J ^3 (j^a,^Vnn*\l 

I ^-ilajjuaj a£jlua]| 6USj ^>Sjj jiixs ^jj j channel ^^Ujuoj ^ia J£ <jV UjS^31 

<j-a ^)j£l <La.lkj Cl)l ^^)*1A 4 K k 1 \a (j^a JilSLill c^3 JjulJI ^aJJ I ^-Jj l^JUaxlLuol 

_ ^jxa AiUuiU) 


3 


:(Time Division Multiple Access) TDMA -4 


aJL^. ^^3 (jdJt^a USer J (J-^-a^a slot V 4j( U^J AiLLudit Ai^al! AJjLa^a Ai^Ja ^Aj 

slots lW ^-^ UVu t J ^j^I^Ujjj frame J3 j <jj£ jUiL K ^j jx> , w’n^l l ^jj Jj 

Jjuj^)J ^.YVnn* J^3 *1^.1 j Cji3j ^3 jjLoijj V (J^J ^Jill ^jj^a^Vntn USefS JU U^)£i Ua£j 

<j-a jj£i $U£il Ua frame J jkvJ c_iS jjjj aJ time slot J ^ ajUUj 

Jk-a^J SlOtS ^SjLuLa a.^Vuh^ 



^jfaJl 4&ldJfr .f 


f JaJl — ljVU-^jV) ^LujAjA -liLaJl j^/Viva^t 
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:TDMA/FDMA -5 


Jl QA band 4-^3^ ^jjuasj ^Ac. A^iauj AiLuAI 3 ^^ £y* Ai^ia ^Jbj 

time s^c. Jl frames J ^ frames Jl carriers J carriers 

.slots 


:(Code Division Multiple Access) CDMA -6 


.Code Jl J^ Aj£j AijJa yyAj 

Jjujjj (jl (jl C5^ Ajuoij ^ (JduojVI UJ^duuAl £,1 ^ 11 J 

spread 4*^1 j ^ 3 ^" ls^* j^Vvi ciAjLJI o3b 3 *^j 0 $*-* ^ cjj>>inn 

Ajjoiillj Av*^ cAikll 13b AiUall 3^aj) <1* spectrum 

l$Ju^ ^ code J (j sj>a l^jjjjaj V] djULull s^UilJ Vj Noise dF £j4° 
sJ& jli tillil noise floor J c> ^3 ls noise ^ J£ jl <ajjiail <>3b 

_Cl)ULnll S3jt3uJ (^Ic* (J^Liua L. njud 3a 





f3?Jl — CjVI^jV) ^ujAjA \3 
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:(Frecuency Division Duplex) FDD -7 


A ^gA <_Jj AAjI ■ all (jjjall (_JiLa ^LaA^HuuJI ajiajjl A_2 j jnLa du mj] ^gAj 

. jaJ ^ JJ l$L£L aJ j JAjp ^ if, AjULu a w"' , .,^'1 (Jjujjjaji llAj t AjULij - n/>\l 


Cln^k iLpJjp FDD ^3 DL J UL LiA 

GB .Guard Band 4-A-^ ^3^ Cp- aj^jj 


:(Time Division Duplex) TDD -8 



JML j i D L Aiajlgjl J UL '*■ ~' r -' L Al^a ij\\ £ja i_J£i AjAA j!i]l ^ya L^.j j AjjAllI oAA ‘ _ y J 

DL J UL (jj'L oA^.1 J AjJiAjj oLiS TDD A<alajl a^A' w ,n tillj /ya Vd .GB AjUii. AasJ^. t . W'nV 

_^-Lajl| ^g j-nu o l l ^ylc. ^-L-^ia j 

A-Jaji LaS .DL J U L-^ LaA-laJ SubfrSITie (JJjLla] L>° *Lia <_)£ '_aiLjj 

Adajll ajiilllj Ja^UII liA <DL j UL u£ Guard Intervals ^adl Ad^j J^>ja TDD 

* C_JLffiniVI Jlu,jVI (j-a 

TTG (Transmit/Receive Transition Gap). 

j(JL ojI ^gj) J (j a AjxaJ>]l 

RTG (Receive/Transmit Transition Gap). 


Frequency Division Duplex (FDD) 


Time Division Duplex (TDD) 


frequency 
a frame 


channel 2 
channel 1 



downlink sub-frame 
uplink sub-frame 


time 

■> 


* frequency 


channel 1 


downlink 



uplink 

subframe 


time 

-> 
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:HSRP 


jAj l^3^)ju (jl CljlSdjuj (JS ^Ac. c . ^>J Cl)V jJ 

(jl lil Ajj^a^uudll lLl)LjLL<i1I Ic-jJjuj aIIjujVI (J^ I^A Ul La£ HSRP 

. I juoj ^La 


!!?HSRP q±m 



J J ajj>kL ciwla JjSjjjjj jAj Hot Standby Router Protocol 

aJSjola (j}\ (JL^ ^3 a£jjuo 1] ^gJalj Wl jl JjAj G3t6W3y 

iC ^. jljilll 6^A ^j\c> (^ya^)C>\ lJi^juj ^)j£l J£judj 
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R4 UA jAj L Og.lt (JjA-aIjll Jjjla PC3 jl^ lilLaJ jlllll C5^ 

a*} i_j^jaII ci)l jjjj ji^i ^^kjjoul lioiijlj jl^-^U GateWay J dp^ ^^jj^'*>^ j 

c_i3jj j] liLa (jVI J^judll A£jjudll Default J jSjjll jA jjf^ ]_ j3jjll jLilklj cIiaS ^j 

jaj Ja*JI jC« A£jjudll c_afijjj C_fljjuo Lx_ila AjL^VIj ?dj^-j C_fljjuo (iLa J-xueJl -^-1J jjjjit 

.HSRP SjSadiSt dA 


dLyijll s-UaC-lj tillij C Ogll Jjj^ajll A^Jjudll Jjjjja ja jj£I J4^J4 L^ 0 HSRP J PjflS ^»J^ 

Default GateWay J 'A& ^'j j MAC oyj^t IP ls4 ^>jj 

<ja ^JJ <1S liA IxflaJ R4 tiLsI jllll jjjaL 3 J^ JjJl ^ JjuJ is^-^ JJaJU j]J 

Jl^.lj Cl)JjJ lA\a) ^aAj JJjJ 4_UiJd]| pAA ^ajSJ J^.1 6 £^ju) (jlj JJLjuoJ (j’ UJ^ 

I^jI lg.Ag.qj j ^^jj) tilLaj cijjjJI Iaa IjLfLj <Sujj\\ Gateway Jl jaj 

jjj>d ^ Ia^I ^-ijjdj ci)l jj jj ciS^li jc. SjUo ^ 4 ,qjq^.\l ^ j£l j Gateway J ^ 

ciLal jilSI Jjj^Ij jjj! cJSjdj p^a jij jjjjII I^a <!£ ^ CjjA^ <JL^ jlj tiLal jilll 

.l^J Jijjl j 




File £cfit Viev* Options Transfer gjcript Tools Help 


^3 33(5^ a : Hfiia 

I R1 I R2 I R3 I R4 
Router#show standby 

Ethernet0/0 - Group 1 
state is Active 

4 state changes* last state change 00:03:09 
virtual ip address is 192.168.1.1 
Active virtual mac address is 0000.0c07 + ac01 

Local virtual mac address is oooo.oc07.acoa (vi default) 

Hello time 3 sec, hold time 10 sec 
Next hello sent in 2.408 secs 
Preemption enabled 
Active router is local 

Standby router is 102.108.1.4* priority 05 (expires in 3.932 sec) 
Priority 100 (default 100) 

IP redundancy name Is "hsrp-Et0/0-1" (default) 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

Router# 

w Mar 1 00:39:35.719: %COP-4-CUPLEX_MISMATCH: duplex mismatch discover 
Ethernet0/2 (not full duplex)* with Router FastEther net 0/0 (full dup' 

Ready _ Telnet _ 34, 75 34 Rows, 75 Col? VI] 00 _^ 
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^ ,ji s jij <ji 

IP: 192.168.1.2/24 

Gateway: 192.168.1.1 


di1JlJfrVt Aijjlaj (ji Jjfl 


:Gateway J'j 


Ethernet ^ jAj J^aUI cjjjJI JiAjj a^Ij u'V'j 

0/0 

HideCisco's IOS 

interface Ethernet0/0 

ip address 192.168.1.3 255.255.255.0 

no shutdown 

standby 1 preempt 

standby lip 192.168.1.1 


Standby o-® HSRP J Iaw cibaijj ^J\ dijjJI f.Uac.L du$ ^ji a*,j 

(_pa*j]| 1 g 1 >»» j CllljJjj £-adj < ijjai GTOUp (J J' j-a^ <a\l IaA*Jj 

jjjjll ^tLoi!J JjVI JJjjl! ( js * lAa. sAjLoj 4-a^-a Preempt 4-®^ <—LAai IaA*Jj 

jj-aVI 42 A (_]jVI -li ‘ 11 j (jJ lAAic. (JjVI Ale- 4jjj3A Ajtjj ^ 42A 

(JAJt 1] (JjVI Ale. ^ r ~ J ^ «al' ° ^ ^ aKII oAA (. Aldaj Ia] (JLiJ V] 

m ^jojlxa (P^jygJ I 42A * li ■ uj ^j\ 


.^ SntiW default Gatway J' ‘-® c?^j 4 Sn*N jJI ^jjVI -Uj£j ^jaj Ijj^J j 


■c^4* ^^4 *".' -JJJ* 1 dblJfrVl ^jAjj Aajaj 


HideCisco's IOS 
interface EthernetO/O 




(jjljil f- jaJl — dVC^iVI AjjjAjA (jh Ai&aII aU 
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ip address 192.168.1.4 255.255.255.0 
no shutdown 
standby 1 priority 95 
standby lip 192.168.1.1 


a j\>>i«iVI J jA j priority 95 1 Aildal ja jIHI jSjjjI J <la*j duii ^jHI jj-uuil 

ja ls^ J 1 J 95 IH by default 100 jaj c^Ijp jjl' 

.' 01 jl LaS 100 ^ J 1 <H1aj (jHl j J jjj jll JJa*j ^jlHl jj j j]| 


: Jj LaS j Priority J! 4 -a^ <_fcUil JlHl cHUil jj jj Jl-ifrl 
HideCisco's IOS 
interface EthernetO/O 
ip address 192.168.1.4 255.255.255.0 
no shutdown 
standby 1 priority 90 
standby 1 ip 192.168.1.1 


J dil jjjjII jjj hello message JC-u j) Cy jpjj j* Jjj^JI ajLc. 

5JLa. AjSl ja J^Li. jA 4 JPJJ^I £a J ‘? t^Hl j jjjjll 'I*II ^ ji-all 4_jSl ja IjjSAJ La£ Af-j HI 

Idajl l-ali IH tA^juill 1>^ijl Ja*JI i flSjjj< IJ 4_iV Down UP (_ 5 -A Ja djjJI 

: JUI jaVI AiLdl J^ld Ja Adal JA Jj 

HideCisco's IOS 

standby 1 track Ethernet 0/2 

; JU2I jaVI (jA A& all J a Jj^jaII dl jjjjil jjj j*a 4_a 1£ jA^I jA £ jj£j 
HideCisco's IOS 

standby 1 authentication password 


^jasJI Jildfr .f 


JlHl f- jaJl — dVt^iVI AjjjHA J dLJl jadlLJl 
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j^\ (j* aj*Jj Password l*-iLj 

<jLju ^ ja jjjjII li* J cr ^'j Active J j^Jj show standby 

(JIjVl J A-iLiaaVl ^ ^1^11 jjjjII C 5 ^ standby LaIu ciAjLJI jj^j 

.cP^' cr^^VI listen j 


^Aj jt^Jl (Jj^ajj ^A^jjuaH ^1c> jl^Jl £-in 4-iLuu uVI aQ ^ \ 



j^VI JjVt jAj 192.168.1.3 ^ ^ c J (jl ^aLujJj 

^jjVI J] Jj^Sj L_fl jjuj U’ £fii5l A.jlaxj JjVI JJjjll CIjj^JI JpL6L 

.^1 j5jjll <^t 192.168.1.4 
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! JjI iojoJI iiu J. iliJI ajJjlc 



lAA I jS] t Ajiixj L& JjSI j U*.Cl)l£djuJj Cl ^Ic- (jl ^alxJ ^ 5 ^ 


j j ?^jujV 1 1 A^J |\/| O b 110 ^ C*\ajjQ 1 ClilLuJ 

service 4 -^a^JI jl ^LLakil <jja (jlfLa \ aj jjl ^gjuoj acV 

.interruption 

.disconnected J range J <> j& Wi-Fi access point ^ lJ 


cr^ J 4 j^' location J! location t> Mobile J ^cC“^ lJ' U> c?J-> 

.Location Update aA**JI <>kt> 


j (jjiUui ^j-aj ‘MTN Operators 4 (J* »u a*jJ Jl aauiL« Lu^xa 

t> ac.J l IJaij JJI AikiJI J aJ serving area J' ?Jy operator J^j ‘ Jj 

location j location areas J' i> Ac Jl MSC area c£j MSC areas J 
sector 3 J base station CA <_£jj Cell J^j Cells J i> accf s area 
Sj^Ji J jsjcI .Users J <> °120 J lCjj sector l£j antennas 

_ Cll^uJa j 


ciiS j^j ^ <^3 ^Ciijuj till) i Vo ice cell ^ AiLiJuJl j JjyaLa L^aIc. 

Handoff aa*J *-gJ Jc. ji <_$ jL .I Cell ^Ak-^j l$A dA JJI Cell J' j^j 

.Handover «l 


ujli^ location area J c_Ji J dJjV J] <jjkj Cell J! Cell c> du£ jl J] 
.Cell Global ID J jl^Akl CGI aJL*A ek> J ^s^jj kk Cell J' f^j J j£*A' 

ikdd jdi location area J <_sj^' Cell J! Cell <> <-£ j =d jl Idl 

.location update 




Jl^l (■ jjl — CjVL^jVI AjjjkA J dkAl 
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4-^' Channel signal Cell J! Cell mobile J 

J ls* Jj*^4 <_4jj channel Broadcast Control Channel J jU^u^l BCCH 
J o±*-? 4^ uj^j Cell J' Cy^=> Users J £*** BTS J' t> downlink 

location J jC^.' LAI location J fSjj Cell J' Information 

.area ID 


information J decode 4 ^j BCCH J <-4^ new cell <J! User J 

stored ^ojfr old cell JJ old LAI JU ^new LAI J ^4 j 4^ 
jxaj S-ipa. cell mobile J' ^LilL ‘u .?^ ' a ‘SIM card J' 

LUP Cf- location update ^ base station J 

.TMSI J'j old LAI J l4jjj ‘location update procedure J 


\*a .VLR J ^ 4^j MSC J J) 4 BSC J request J <&* BTS J 

^ .IMSI J' 4^ data base J J* TMSI J ^4 VLR J 

Aja J valid IMSI J' Ja <—s>4 VLR J' 


Triples J .user J Triples J *jf4j HLR J' csA' l4>jj ^ ^ 

J j' cP' J authentication J 44^ <4 *4^' 3 if 5 

a£^ji ^Jc. Ji.oj J authorized Mobile 


J 44^ 4j VLR J] *4*&> J-jj HLR J Kl / RAND / SRES ^ *4*&1 

.Authentication 

IMSI , TMSI, VLR , HLR , EIR , Kl , RAND , jj*J di* ^ V 

aJj^A JjSfl 9 - jaJl ^ ±Aa 1 \ SRES 




(jjljil £ jaJl — CjVL^jV! AjjjijA (jh ^a\\ j*aO*A\ 
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J^jhj EIR J' Cf- IMEI check Jj ciphering J' VLR J d 

.ao*. location area ^ <dj mobile JJ update d HLR JJ 


^JJ J^jh j TMSI reallocation ajWSI aJ&j new TMSI VLR J' d Ja^ 

.U^JJa cPJ' location update J' ^ confirmation 


t A K ^1j ^xjuL jl (J-* 4 LA (J-* ^ \j * JJ J <_$L J SjUjudllj ci^^dj li& <J£ 


cill ^-iLajjuJj j ^UJl ^Ac. ^lc< 4 ^jCu]| t (j^ndjud t^L (Jji«gjt I it 

.(jj^ Service lJ J call J' *4$ J^j Paging 


_ ICjjixj Lb^)j£l J Uak. jIjjSjM I (j-a (Jjx^x^t CliKj juj j diVL^a^Vt liLal (jVt C* i^tc. 


Mohamed Saeed a**.* .f ^VHa <> I ja 
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IciLojUUIq OMC gl NOC Jl 



Network J NOC J 

jfcj* ja Operational Center 

dlU ^ 3x1 (jc. 

BSS J' ^jJc. 

J (base station subsystem) 
NSS (network switching 
.(subsystem 

Operational J' J OMC 

j* j .Maintenance Center 
Emergency Center 

.4. lull (JS ^3 4£.Lui 24 


;^u»a (>» c>« NOC Jl 

front office - back office - performance monitoring - help desk. 


‘ericsson noc jl ^ ciujjall t^UJVl <j*aj <> I jjjSb back J j front J 

.back office J ^ 41 tdujjall ^ J£] 

^ iVk.1 

1- BSS ENGINEERS . 

2- IPBB J J IP BACKBONE . 

3- TX ENGINEERS . 

4- CORE ENGINEERS . 




(jjljil £ jaJl — CjVI-^jVI AjjjijA ^ .liLaJl j-^A. aU 
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Front BSS (J Ll&ISj i (JjL<ia S.V3A u^ cJ^ .w’uaj 

J ^ alarms J j ‘BSC J j BTS J c$j^ 'ji^j ‘Engineers 

J ijs-j* ls'^ duty JJ alarm J' ^AAj ‘BSC J BTS *l>* BSS SYSTEM 

Vjj ‘ 5 x.Lu £jj Jl (_5 ^*jj V Cjjaj SLA Time J' V dij ^ £jl£ll ^jjj .FM 
(jV J^Li-a ajIc. s-ujjj (j^-a-a ^ <jV ‘front ^ violation 

.'X±* ciuU 100 t> -M j- hub ^ alarm J 

.alarm J' j t l^k :uu l*Slc. ^ij aKJIaII ticket ^ alarm J <*4 ^£-*j 
.1 st level troubleshooting J*c- j^ 3 ue- 41 ^ 1 ^ front J' ?j*i ^-Jl ^ fm J 



NOC JW 4 -M. j^'j Front Office BSS J ^ alarms J j^-uiij jc. i^KVlm 

.front office J'j 



^jfaJl .f 


(jjljil £ jaJl — CjVL^jVI AjjjijA ^ Jj&aII aU 
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(Ji alarms J' O' O' 4^ 4 j'^' ^ 


1- Internal alarms . 

2- External alarms . 



4_ni£]l Ja.b alarms J' 
alarms J'j 

.2Uul£ll 


;Aaiki^i alarms JW <-«>- 




internal Alarms aoaiaji eiiajuui 


.2G J ls * internal alarms J 




:Main Failure -1 


power was o' out door J' O^W^ '^j Main Failure-A JW 

‘Down & jj 4 ciuLJI disconnected from site 

aJ j j.—ciui <-_a jjoj Down £-3 j >—uLaJI j til cdiV fm Jl ^ aS duty O' 4c. s 




.lilt 


I_LLuU 


Ajb 




(jjljit f- jaJl — CjVI-^jVI 4-uiijA (jh Jj&AI aU 
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:OML -2 ' 


Operation and Maintenance Link, Fault OML: fault will occur when there is 
no communication is possible with TRX, AND THAT MEAN THEY ARE 
PROBLEM WITH HARDWARE AND TRX is NOT WORKING. 

sectors ^ Cells J j ‘Cells m u' 

. (jc. tjc. Ljjaa Ujl j .down site j 


:Permanent Fault -3 



A managed object is classified as being permanently fault when fault 
situations have occurred, and have been cleared, a certain number of times 
within a certain period of time. Manual intervention is required to bring such 
equipment back into operation. 

J front J' CP 

.FM J 

OML (jl£ a]£ju 1 a 1 I reset y**-} o^a l3A^)^ 

.local mode ^^ reset J lU^ £j permanent J £* alarm 

. CliAjudll fm (J Jjjj ^C. JlLoU 




:Local Mode -4 


PM l)I J 4-^-^ aJUJI j 
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back J' Jjjjk & ££**3 cjjLJI ^ Jj2 V ^j!\ alarms J'j btflaJI ^b ei*j 

:FM Jt j' office 




:Abis Path Fault -5 


Detected fault on Abis Path . 


.BTS J'j BSC J' u£ ij path J' '^>j 




:BTS INT Affected -6 


A fault exists in a piece of equipment internal to the BTS that leads to that 
equipment not being able to perform its operational function . 

_ 4’iaiU.^jij jl ^ic. jJiU j aAL\ Jill BTS J' lb j^-a .lb ^ic. J - ‘ - uC. 


:Loop Test Failed -7 



.ALARM J' '^a j$Jb Jbb c.j Time Slots ^ Traffic J' ^ ^ TEST jaj 




:TS Sync Fault -8 


TRAU Transcoder and Rate uplink or downlink ^ Synchronization ^?-jj V 

.Adaptation Units Channels 

Jja (—ulmil ( _ s ic. jl Cl±ji jill ^3-iAj fAl jl Vjl ^aLtJ jl liLlc. l—jau j 

Jl jl ‘LSjLol] jjl HI'S (— nun Vj JiJI ^aJJ jb La (Jjl duLoill jc. jLu tbjl jl jSJ jl 

.Operator 

f' WL i M (|^l jA G2 Jl I^J ‘G3 Jl (> j^l G2 tP alarm Jb Lbb 

.CRITICAL G2 cP ALARMS J' ^ Jtil\ J>*dl biU 1\±a11 


^jfaJl 4ilJjfr .f 


(jjbil £ jaJl — CjVL^jVI 4-uiijA (jh L 1&Atl j^a^l 
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alarms J' 


:External Alarms jiaii eiiajuui ’ 


:UjjSj CjUjVI 4 Cfi- tJ-F’ l?*J 

1- POWER ALARM . 

2- HIGH TEMP ALARM . 

3- DOOR ALARM . 

4- AIR CONDITION ALARM . 




:Power Alarm -1 


.AC ji DC jjU ji buLj 
j AC POWER FAILURE ^1 ALARM J Jlj-M J > AC J 

,Cj» jjl oli*-a 


DC POWER -u-l ALARM J ^ DC J j 

.FAILURE 


iA ^ 'i-La IgJ CliCjUaJl l x ;Laj tdlLjUaJI ^^Jc. (Jau >Tn duU t^Jakjj 4_iaj-a*JI La .lie. jj 

CjjLJI l<_La*J V (jjSj dL jUajJI Lade. j 


!!!!!!HUB ^ ALARM POWER J uj^ W& J 


!!?HUB JI<>uljU 

j. a ( _g^. ol da; ■ ■» jJj j] t ji iLla duL a 200 dlljjl m ]_Q S- 1 ‘ - 111 ■ a ,_gixj 

!!!(AjjI£) ^la J*l£ 

!!?ALARM POWER U1 HUB JI Ute J*ij UJ& u&j IjU Ij) 
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a dat Cfi** J fttiLaLa! 

(_5i - dyLudil HAULT cb*-? ^jn*n ol jj <^111 ciAjjLoJI hql aj <jl lu2 

^Ic. tiljl L-U^J djl^iilll ^Jc» (J-*-^ 1 ^ CIjU jl 3*ijll ^Illl jjUll (J* >*\j yLa£ - 4 jl 9Jj 

.fil jj ciAjjLoJI 

^)^)juiall lAjla A 3*i n^a ^Ull ClAjjLaJl ^lc« ^5^ dyLuall I^J 4_ilaxJlj ^^uJeLi c^Iji ^ IxJ 

(Jsl 


.ClyLudll Jl FM Jt jll SAa]| jll Vm..a Sjilil <jj£j l*jJa j 

J I^ojujI 4-k^a cIjIjjLLj \c *J cIiAjoJI <jl£ lil HAULT (Jt Cf* ^T\a\ <ji l,i>jj 

.cjIslu 4_ujI£ eJAj .EMERCON uj^jj 


:Air Condition Alarm -4 :High Temp. Alarm -2 



.air condition alarm JW jAj high temperture J j* alarm ^ 

(jl (jjU£Jl <Jc* lx Ja I^Aj Sjl^aJl Jjjj ( kuSlill S jj (JJaxJJ La^ic. ^.ixJ 

.J&l 


:Door Alarm -3 



jijLa CjjLJI i_iIj (jl oLi*-a I jlA j 

(jj£j jl m (j jljia Jl*Ja jAj hAjj^U ^ jji* (jj^sj high temp J' *■ . v »» o uj^h '^>j 
.ALARM Jl jj^> Jj' FM J' u' '^j AijxJl (_>^j*2j cjjLJI 


..3G J' l«4^ (j& u-^j' jfSaj ^1 ALARMS J' Jj* OV! 

.2G J (jCr a£Jj Jill dll j Vjl (jl (.^i^J 3G J (jCr ^K‘n ^£Jj 




Jb]| f — ljVLuSjV) 4-uiilA J -liLaJl 
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RADIO NETWORK J RNC 4—' BSC J'j NODE B V-' uj4- BTS J' d 
Universal Terrestrial Radio Access J UTRAN ^ fLy^ 'j CONTROL 

.Network 

BTS = NODE B 
BSC = RNC 

.3G ^1 alarms J' u^-^j 4**' JaVl Alii Vji ALARMS J' Cf- 

;CjLjiuL« 3 £j£2ul 

.4* j J ciiijja BSS ENGINEER JW ^j NODE B J' j RNC J -1 

.RF ENGINEER + OPTIMIZATION + DRIVE TEST JW *^>j ANTENNA J -2 
M JdLja jjja *'^ TX ENGINEER J4 a—U. o^a j TRANSMISSION J -3 

.FO BSS Al lS-Ac. V 44 ALARMS J' d$ 4^ 

.RNC J'j NODE B JW >4 d Jj^ FO BSS ENGINEER ^ ^'j 

.SITE DOWN cJ & ^ Lull d ls^ ° 1 ^-ILLu I d UJ^4i (jJjojAi^-all j£ jLa I ■» jL 

duLull ^u CELLS ^j^j j' L uLoll ^*4j^ 'Cu^IlII I^jL ^1^11 ALARIVIS Jj' All^l ^aI I^a 
8 J! cell 1 c> 'Ay macro J micro '4' ‘A- 1 ^ ‘■44 -J'j .<!£ cjjLJI ^ 

.cells 


lALARM J' & 




:Heartbeat Failure -1 


44^' a^ u' 4^ J4 d l4aj t4 -^' t 5 ^ Heartbeat Failure J' 
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This alarm can be triggered when connectivity to the OSS is lost or the site 
has gone down due to transmission. 

^ lil ja operating subsystem ja ls oss JU i-iaa 

.NOC ^ Ul NOC 


(—ulmil cell cJI .huii a ijjlSJI ^jic. alarm J Ija La-iie-j 

NEW 6 6^1 J <lUk V] 3G j (jl <1 JjSjj fnn Jl ^>j j 

.*u OSS J h lMj ^ ‘INTEGRATED J ja SITE 


:> cjjtuJI <> CELLS j' M ALARM ^ 




:UtranCell_NBAP Message Failure -2 


layer 3 J j*j Node B Application Protocol ^ NBAP 

<J>\ l NbapCommon_Layer 3 Setup Failure j Network 

.communication failure between the RBS and RNC 

(J* cells y duLuJI £-j3j ^1 Iaa RNC Jj node B J! on ^2 oU*-» lj*j 

.cjjLuJI 


■ 


:UtranCell NBAP Reconfiguration Failure -3 


RBS does not provide the configured output power due to some internal 
hardware problems . 

.4-iliJ Jill ^Jaall ^5 (_J£Lia ‘.UjoU V RBS <Jl (j l»J 

RNC J .(MCPA) - Multi Carrier Power Amplifie ^ j 

degradation J OUTPUT TRANSMISSION POWER J reference value 

.FM J MCPA J j *»j node B J RBS J <> j$-k 




(jjljil f- jaJl — CjVL^jVI AjjjijA (jh j aU 
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.RNC Jlj NODE B Jl J RBS Jl Jb J& ALARMS Jl <*i bjj& »j* U J\ 


.RF Jb ku aU o ANTENNA Jl ^ ALARMS Jl cjP uVI fttilu, 


:AuxPluglnUnit Comm Lost With ASC -1 


planning Jl J*^n'^> j ASC-Antenna System Controller Jb JL^jVI ^Uaiil 6 U*^I1a j 
.SECTOR Jc- jAtlll ANTENNA Jl ^ TILT J*c- u j»jki .. n V optimisation Jl j 

.ASC Jb^VI t> optimisation Jl j planning J' ASC J' ja J=A' j 

3 ^CHANGING DIRECTION OF ANTENNA VERTICAL BEAM ja TILT Jl j 

1- NO TILT . 

2- DOWN TILT . 

3- UP TILT . 


J' J RCU J' ‘electrical not mechanical ja ^ «^abj J^\ TILT J'j 

.RET 


:AuxPluglnUnit Comm Lost With RET -2 



J'j planning J' J*^ '^>j Remote Electrical Tilt (RET) Jb Jb^VI ^-ILiil aU*^ 11 a 
.SECTOR ANTENNA J' TILT J-& V L^l optimisation 


.RET ja J^J'j 
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:AntennaBranch Antenna Problem In Branch B -3 



ji J antenna Djumber J J cable d 


.L^aaI jl tg-L» f-j*. lift ALARMS J' <J* ^ <J* 


Mohamed Saeed ■ lAi - a .f ^VH« <> £>ia>dt t^ 
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!!?Link J' jfcU 

(JSj ciuU cbts to bsc comm J site to site communication duU-kij j* 

. bsc jijj' 

.j^V site t> traffic J J-“jV microwaves J 

(j<a jp ^g-AuiJ dll 41 ^.41 J UJ ^ -n-v j 4ji AjjjLojV I ( 41 dlljl Aillaj j_ji lift ^-ix-<a 

<—yLuttll) s-boiUJ I jlLJl l^Loi. jj ^ bsc <J1 jjj format ^ U^Ajj users J 

.^1 (_jjl11^uJI mSC (J y t^liLa Aj«-a (Jj-al jJil (J ‘"l' 4-l3 


J'j 4G J'j 3G J'j 2G ^ J**^ '-s- La cabients J ^ jjSj site J J AJaL^j Sj^all 
BSC J «.\ ja.1 ajL Jl 4iai,jj jl ^lid users J <> <jl l$K signals 

.core network J j RNC J'j 




(jjljil £ jaJl — dVC^SV! 4-uiijA ^ .liLaJl aU 
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li cl uLuJ I jAj near end J Site JjVI * j?JI ‘ C&j?- <=-^ 

.far end J Facing ^ ji-Vlj <ua 


:*l j*' 3 SjW® 1 Transmission J' 6* site Jl 

.0^ 4' ‘BBU J i «b ‘ *N J indoor unit J J microwave cabient J' 

.MW antenna j RAU u& »jUc. j Outdoor Unit J :u-^l * 

.IF cable J coaxial cable if-'»J-f- uj^jj j *j^l 


.RTN cs^- bu) minilink uj^j) ^k- u A Uui '' l j^' *^1 

.Traffic node J' ^ j E / PT / marconi / HC / CN 4^ s £.'^ minilink J 

.RTN 980 j RTN 610 / 620 / 950 V- £ljst rtn J 

^ Ujl minilink craft software Ericsson ^ link J ^ login l4*j ^ 
Ja*j jl Uj) locally site JJ V-^4 web let 4-*-*' ls tool huawei 

.U2000 J j SOEM J Jk lsj^ Tools NOC J ^ 


SqjuuliuUl eljjJJI tl>ai 



\Au 3 Cy* <*—AlA 


Connector 


MW 

Antenna 
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Indoor Unit -1 


m 



traffic node 

4x. j)*y* jj£jj 

ciLal j\W Akh l^j| A-lujLujVI 
gA DDF J' Jjj> if- RBS J' AluI£ 
J TWISTED El STM-1 J El 
j MODULATION aJ <» FIBER 
aI-Aj TDM MULTIPLEXING 
JLojjI ' g -aJ 4 _}Li*J! e^A BSC jl _^-VI 


- LoJg JUSiuil j 




:0*j> 

1- RAU (Radio Adaption Unit): 

>j radio adaption unit J RAU J 
up & down frequency gr*=A 
oljLiVI Jlai conversion 

£2jjj IF (Jl <JjI£ jjc. IAjj-oj I 

TRANSMIT c^ljLiyi 

MW J ^ path 

,0.6 ,0.3 ,0.2 on £j'> >' Antenna 
.>3.7 ,2.4 ,1.8 ,1.2 ,0.9 

2- MW Antenna: 

directive antenna J c> j* 
>*-* ^ i beam g> 

^ line of sight u> <J 

.(.la.lj.Lk >. >j) 
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:IF cable (Intermediate Frequency) -3 



J jiu■ ‘'VI ^3 f.\ jjoi aJ Alkl Jl ^oj *—jlAijSlt (jj*-a jat j 

j ^3 IjILi^O S^LujVI (_£a 11 t ~i W a J!La RAU J (^)C* JLu^Vt jli-uiM ^3 

.<—Jj3 DC 48- Jj4? RAU J' J^' ?ji*} 


lift* jjjS L$£4jji Cjlluli 4-uauib 

TN, HC, PT 2020 6020, SP 
.TN traffic node U> 

.l^jc. ^>K*iini tTN R5 ' J 1 ‘>-> 1 

m mLJ A 1 CjlSjjJ J^ju Cj) JJjlll 

GHZ (38 ,32 ,28 ,26 ,23 ,18 ,15 ,13 ,8 ,7) 

:E1 Jt a* 
16-2 
32-4 
64E1 for STM-1 

:<> £jtj£ data rates Jt 

4Mbps-155.5Mbps 

:modulation Jt £jj 

C-QPSK 

16QAM 

64QAM 

128QAM 

.DATA RATE J' Ajw modulation J1 ORDER Jt ■>' j t-JS l*Jaj 
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CLjjIS <J£ c-ijjtljj tillilll ^lj>^l (jc- (jVt U'WVi 

l*i.j |DU ji 

.12LTU f 12E1 AMM 2P J -1 

.16LTU e- 16E1 JaJ CAPACITY lU^ AMM 6P J -2 
16LTU f 16E1 CAPACITY AMM 20P J -3 


AMM 2p 


--■■ -r - -i- 1 ■"■-■— '■ 

i 

m 

mm u 

4 ^ 



AMM 6p 



AMM 20p 


JBJ--.T-:T-g 



fl>Sn (> I DU J» dJ&J 


:AMM CHASIS -1 1 


aJj tA-iJjjlSJVI Cl)jj£Jl A-i3 c_aLudll All V SUBRACK 

HALF HEIGHT j FULL HEIGHT &y aA ^MM J £j3 

(jl (j£-oJ ^ jajSj JJ* 1 g jxutn (j) ^£^LxJl Cl)jl£Jl <j^aJ 1 g CljjjSj AlatS ClijjS ^IxJ 

13 J^Mj 30 A-»JajC. ClJjlS 




f j^l\ — CjVI^jV) .I 1 L 4 ]) 
































:LTU: Board Line Termination Unit -2 


Y 


i 


UlaU Jl«j El ethernet, fiber pdh or sdh ‘<j_& u' traffic <J1 interface J 
63E1 d ^jhu » n liAj LTU 155 J' j* U-La jj El 63 j 16 j 12 J' Wi* 

.AMM 20P J £- 

.di20 P20: 


LTU 155o 



PDH LTU SDH LTU 


7 i 

:NPU: Node Processing Unit -3 


AjjuiLuiVI 4ijUa jj processor 0^-*-aJI ji 4iul£]| Jac. j 

- handling traffic. 

- signal routing and supervisoning. 

- ethernet interface and let connection. 

- den handling. 

- must be fitted in slot 0 in AMM 20p. 


.dljJl (ji cjjlu< Jji (J* ljSjj 




f- jaJl — CjVL^jVI 4-uiijA (jh aU 
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:PFU: Power Filtering Unit -4 


over <_U*j tjjaj idJjS pc 24+ J dJja DC 48- jj4^ RAU J'j 4\nKll o^a 

.^.lUi J tiJjill (> ^ 5 -^ J voltage protection 

.power filter unit J PFU ^ Ericsson J - 

.power interface unit J PIU huawei J M - 



PFU3B used in 6P AMM 


PFU1 used in 20P AMM 




(jjljil f- jaJl — CjVL^jVI AjjjijA (jh ^a\\ j aU 
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:FAU: Fan Unit -5 


■ 111 ^**J*<aj NPU J aJj■ ^jAjjjlSJI A_^.jJ Jog■ Jnj ^i]l ^ jl^all 

<=■$*-* DC motors o& ® jW^ fans ^ jjSjj FAU -^j^' Cf Jj>^ ^ j£ 

cid j jl controller Jl J^jh j IDU J temprature J lf & ^ temp sensor 

threshold 



FAU2 Used in 6p AMM 


:DSP: Digital Signal Processing -6 



control J Cf j' DSP J *-> 

Jl ^Jc. login J- 4 *-! L$'^J 

configuration J J*^ J^V cabinet 
c*3Ua jl£ lil troublshooting J J 
performance J J alarms 
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.node processing unit J jU^i^l NPU Ericsson J <^1U - 

‘control switching timing J CST huawei Ui) - 

jjl 


:MMU: Modem Unit -7 


modulation, 1 Iaj 

ja 40Ijl£ll demodulation 

RAU J' £* interface J 
(j! i_La_i ^aJj-a Cjjl£ i|p (J! (Jjl£ 

c^l IF RAU c> 

.<M\ Jill j RAU J1 jjUll lU>jh 

.MMU 2H 

MMU2H .MMU2B 

.MMU 2C 


:PDH & SDH -8 ' 


(LTU/PH1/ETU) & (LTU 155/SLID/EM5T, EM5F). 



:data J 4 -^ <• Traffic J 


J£j 32slot uj^ El frames ^ uj^ PDH data J' Ijj -1 

.2Mbps J'uj^ ^j 8bit t> uj^ slot 

huawei y^j ‘line termination unit J J-^i^' LTU Ericsson -4^ ^ CjjI£1 I 

.PHI 




f (jk m\a\\ 



















STM-1 <_r^ frames A fiber ‘-0A <A SDH A data J' 'A-2 
.SLID lSjA A J LTU 155 OjAu) A AA' A uAj 155.5Mbps A 


t> uA 5 < • A4, <5 frames A uA 1 ^ ethernet lAAj*? A data J 'A -3 

A 64 t> A data J j src mac / destination mac j src ip / destination ip 

J jL^alkl ETU OjAu) A uA frames J Aa aA'j bytes 1518 
.EM5T / EM5F lsjA A A' ethernet termination unit 


J'j network J'j SDH JW A A OA O' 4^ Transmission J' A * A OA A 

.Fiber optics J'j RF 


Mohamed Saeed 4**^ .f Afli« <> oA £jAA' 


(jjA' .f 
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Huawei BTS 3900 uiqiq^ 




J j dS^US Jjjjla (jc- Isa jjjSajuJI ^ J^BTS Jl <iul£ u' ^S*j 1*jlL 

_ JjIj^aII o^)LujI (J^Lxjj 

sector antenna, feeder and jumber cables. 

^ j IF OvLjISj Jj^a L aLluoII jl till jll jl BBU JU ^ jl AlutS Laj] 

,A£jjudll ^aLj Jj^alLa CliiLuJl Lnj) 

MW antenna, IF cable, BBU, site to site communication. 

: jjUI Ajj*j <> £ljjj 3 tgJ 3900 Jl 

-48volt DC 


+24volt DC 
220volt AC 

;AJU1! fIJa.'ifl o* 

DRFU, BBU, DCDU, PSU, GATM, FAU . 

j2 220 J' ^ <-4" “4^' 4' AC/DC converter J 

:BTS J' s^.j ^k uj^ f*' 


:DRFU: Double Radio Filter Unit 




6^ ja. Jja\\ (JC- SjLc* 

iSj^ 4iul£ <BTS Jl J^l^ 

jj jl£ 2 £-» ^ l£j 6 

JaIxjj AjjjISJI JUSLujI j JLujjIS TRX 

jihJL ,jjj ,jSJI ^TRX 12 

j^ijill JjLSj 
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■ jjUjliJ <_U*J RRU j' TMA tHjVI <_Jj 3 l*gla (US &1 J) i} J) ^ jJI 

ja j ‘downlink JjWj^ ®jC£l! modulation <_U& ja cjjSJI I^a lJuILj <> 

tdiljlOO J] j t—i!j ( 60 - 40 ) ^tw-all <jjSjj l$j SjLiiU jjJI j ^ijj 

Jx- De-modulation lU*^j Digital J! Analog c> <-)j^ ^'j 

.BBU Jl 

jjj£jj£j jjjli dj^blfL BBU J' J! ci^j^ dij^]l 

CPRI Common Public dio^ Cp SFP 

.Radio Interface 

gr^ 6 ^ GRFU Cjjl£ (illjA 

MRFU ^jl* C-^j ‘DRFU J <-*\**±\ 3 

. jjjt£ 8 

(J-a*j (ji gA-aJ <_S-^ liLsIjJ -IjJJ 1 "''^ !i] 

.ujJ EXPANSION 


PSU: Power Supply Unit ( 


Used to convert the incoming 220 AC to regulated 48 volt DC . 

(jl A^Uall [)C “48 CLll^S AC 220 L>^ AjAillll 

^jC, Aj.^arMl ClulS lit tA jjuuuuj jl jl (jC* (jjfL 

^Luj L L^aJ (JS jl A^Luj (JS C_JjllllU I^La*j J L . 


:DCDU: DC Distribution Unit / 





U$j1\ f j^l\ — -liLaJl 
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:FAN: Fan Unit 




jjjjL jt i^j ajjjj ^ jl 3 

.BBU 3' 6-^j 




:BBU: Base Band Unit 


\CP <lj$uiAJ fij*. fAl 


- Baseband processing and control . 


- Interface to BSC via microwave links . 

- Interface to DRFUs . 

- Downloading software . 

- Maintinance and logging to the cabinet . 


m it 


f >_ 


m ii 


m u 


1 t CP ^ 5 ^ 31 <—ils 

^ -N. B « /> jjc, SJjj^uld j 
l_Jaj| tLg_i j ojLuoVI 

31 3.. ‘ "\3 CP 3 a 
l*> CP BSC 3W BTS 
Downloading J DRFUs J <J>\ WWi 5 pij “3iJ 

3j^-31j configuration 3^ pi V*j ‘jjj j-JI Software 

CP 


iwir ' wwiSMUBin 



.dijjS ojc. >lj 50 ^Ng'n . n j tdJja DC 24 J ciJja DC -48 J! £^=3 BBU 3' 




*jaJl — CjVC^jVI ^LuiAjA (jh «1\ 
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.boards J' c> BBU Jl 



Used to transmit alarms and monitoring units to the main control board . 



main ^cijl jIIjVI 

.control board 


:GTMU: GSM Transmission, Timing & Management Unit 



- Used to perform all digital 
signal processing . 

- Collect alarms and transmit 
it to the BSC. 

- Log in to the cabinet . 

- Download soft ware . 

- Extract the refrence clock . 

- External synchronization . 


J! Uj-v'ill ^.Wn.n Liaji 4 BSC (J J] dlljliiVI 4-La3^}]| <jC. 

.Software J 





f J^l\ — (jk M\a\\ 


209 



















:UELP: Universal El, T1 Lightining Protection 



Used to protect 4 El, 4 tl Link from lightining . 

.Lightining J C > ^ (El, 4T14) J 



:UBFA: Universal BBU Fan type A 


Used to control fan speed, detect cabinet temprature . 


'A iiA£Jl i a' , : "KI J ^ Ac.^xjiJ .n 


:UPEU: Universal Power & Environment Interface Unit 



Used to convert the -48 or + 24 volt to 12 volt DC . 


J\ dJji DC ”48 cJI 
M j* DC 12 DC +24 
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:UMPT: Universal Main Processing & Transmission Unit 



.BBU 3900/BBU 3910 J <4 J c£~* 

:</V! CP UMPT Jt 

.configuration J' Cp -1 

usb to 44 CP usb ^ port cp login <4 *j -2 

.LMT software j site J ^ lap top J4 ethernet 

calls J gr* 4 digital signal processes J jt Jj>** Ojl£JI -3 

.data J'j 

4 ,GSM/UMTS/LTE 44* ^-4 

.G/3G/4G2 d4 4' Genaration 

4 J j alarms J' j performance monitoring <bU. -5 

.Troubleshooting 

gr«j fast/giga FE/GE Ethernet 4 ^'p -6 

.MbpslOOO/lOO 

4 4^ <4^ •—>LjjjVi <3^4° cp Els 4^4 4*^ d cj4j ”7 

.External Synch J 4 clock J 44^ GPS J ‘-ujj -8 


.UMPT a/UMPT b 


4.1 G (WCDMA)3 4*4 WMPT Cp 44^1 ^ . »~T I 

.UMPT 4>jJ ^g-La 'Ca-uullj G (LTE)4 jll 4*4 O jAj LMPT 

!!?4G ji 3G ji 2G 4** ^4^1 d 4jcd 

:R0/R1/R2 J LED 4 4> c> 
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.GSM J RO ^ 
UMTS JR1 ^ 
.LTE J1 R2 ^ 


V Igi «.L^a jjc jl£ lilj Ja*j technology J Green LED J '^! 



UMPT 



Mohamed Saeed 4**^ ■ lAi - a .f <^VH« <> £>ia>dt 
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:Site Master ji 


& VSWR o-ya SITE MASTER J& lM ^ J Jfl ^U 

A jjaUJ^ll L_jLajujVIj A-llc- £.lJa^.Vl lJjLujjSI 



: ^nj J 4 JI cjIjIjc-I JaxJa J*jj calibration JW dj' 

.lWj u' J! j power J jj t> j 4 J' ^ :Vji 

(jill ciJlall Jj jjUJIj <-i j*j 1-4 <^aj <1 slSU-4 J-ac jjjj calibration T JW jd :Jtj 
short J S+uuLi o ^-^c- lost J' open ... short... load J Jc- cs j ^ 

JajjJallj £,|^J| ^Jc- 4cdjlS Open (3 (_£' ^&4 ^JLi. jl (JjjS]! 

. JJa«J V 




Jljil £ jjl — CjVt^jVI 4-ui^jA J Jj&aII j-^A. aU 
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LJiLa open J' 4-^Aj (> calibration T J' <»$ ‘calibration ^ ^ 

d ^ j$-^j calibration <_U*j J J! continue J jj ^ 

.Cluj AaLajtJI 


:4^UJ| 9 jkaJl 

j short J' «>Lh] a_£jj fj a££ ishort ^A' calibration T J' u' ^ 

.‘-^j aA^I J aJI^j (ill calibration d continue J jj ^ 

d jkaJl 

load J »L*j) ^ LjJ *£& load <^) calibration T Jj^ <J ^ 

.‘-^j aA^I J aJI^j (ill calibration d continue J jj ^ 


Jl lil-lic- Jiuil (j-aj swr <_gJc-VI <— 1 jjS-a X.Y tdJ J^laJ <—Sjau (jl .}*_) 

.Aalc. (_U*j range J' c> ^ f^' ‘Limit 

custmer J i> J a!?^ Jill stander band ^x^eu band J' ±ij> _A 

."LjjV' band J*»£ ^ band 

j GSM900 down j GSM900 up ^ aJ^j^ GSM900 ^ 

.GSM900 Full 


.base station mobile station J' t> uplinke up J 

.mobile station a=J base station i> ^ downlink down J 

select Aalc- Lk^=o up+down J*^ Full J 
960 J! 880 i> band J ^ xy ^ ^ 

Jl jja-a ^ Caaj jya ^j 3 , W‘nn tilli (JjxiVlll ^aJJ (Jl j)Vfnj DTF ^5^ >^1*1 

. 4-iIc- lost Jl 4 (_£ Jl I Jjla JjJ jl £ jJI jl JJaJ 60 (J! 1 L>* Y 


LSJf^l .f 
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:J£tuuJ! 

IJjjal <j* 4-ala. AjIoJI j^Ja los J' lij 

_ (_^LujV I ^3 Jj^aj-a Cluj (jj£j j_ji Lai - ]_ 

,<_fi]|j Jilj jUI j Jo-aj-a jl -2 

.AjIjJI (jk lost Jl jf&j 

JUL Ajlbll *UlVl Jja Jl Lj (j-a 4a3 ^ _JI ^IlLa tJ-lie. J IkajS j] 

.RBS Jumper - 
.connector - 
.Feeder - 
.connector - 

.antenna J t> signal J Jj*L-^ jJI jumper RBS J 

SITE J uj^“ Jumper J J J *4 J-gJ' J Feeder J <jJ j ^ ^ 

.MASTER 

(Jl Aic. t_jSj-a diuj Clul lLaLaJ IjIJI J AKUl (ji alix-a li& 4j|.lJI J lost Jl J^-la jt til 

.zero meter 

; jl« 60 AiS JjjSJI <jl Ja 

_ ^3 i^V’'V- * ball ^j| aba-a 4_j|.lJI ^ya i J ll L.r-,1 | 

Jl jjj ^ Jl connector J' J l&UI jjSiuj !^Ja jla 2 -be (jJjJI J JlLcI jlj -2 

.Feeder J'j Jumper 

J i K U l (jjSlui t^Lla Jc-Vl J J*J < jla 55 J 50 -be- (jJ-jJI J tiSUafti j]j -3 

.Jja t> jumper J'j Jji c> Feeder J' connector J' 

Jl J (jja jumper J' J <HUI <jj£iui t jla 60 -be. (ji-JI J JlLc.1 jlj -4 

Ailb Ifraaiii antenna 
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I g jLai 4-L*^ ASkLa <^£ ^bill (-ij*J 

jj *j j on view Jl tC^L. j£jl* jUkj marker J' jj 

Ml <^15 ^ ^ c^Ull c^lilajt j aJ£jouJI ciAaL^jVI S^)£LJIj 

_ 

_Ic£Aj lOSt (J-* til.llC' j] 

liU jjjxj ^ c_illajjj <1 £ju1a1I (JjSj <jj( l_a^)xj ^jl Clix Wu J j ^jjSj (jJi l. nxJl ^i^jc. (Jj£j 'c£^ j 

> JaJbJal\j 
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= 5G jiulaJI JmJI 




jl LTE Advanced £^l Jl JjJI JjWi ^J^l ciASLi ^\l cijLa^ JxjuCq ^ 4_^il 

<Ji*JI Iaj Jill j Js ^ G5 cijUiij jjJaj Jj IaLu Wi-Max 

(jl £-9 jJJj t^jLudll jL^ajVI &CClll JjVL <jL^aj| fiC^XJ jll j 2020 J l^J 

d> *■ 13 L*_a jl ^9 £ J J>Jl 4 i^\ iiiM \1 CljLuilll CjA^I ^1 -ikjjujl /jJ^v'W , 'i i. 1^\\ (Jj Jl ^jIjl^ ^LJJJ 

.IPv6 J ' & AiLCaVJ C1 ±jJjVJ JL^ojI JjCaSl ^Icr 


JaC. A qj)*ia\l CljLuilJl cl 1W) J t9xJ J^ixJl (jjadll JJI ^Jjl-x-a (J^Cj ^ £§l J! <^9 


j J^il J ciuU-ic. i J] cj^aj J^j jxji ^jki^n gJIj LTE-Advanced J> 
J^uAj Ll*i ^o^judll Jl Jjj^aJl ^-iLlujj J ^JUJI J tiljl VI cl \)\.k.\A 512 Jl ^ij 


_ (J ^1 cilibk 


jjl^kll jL^ajVI CljLd^lk JJaJ (Jju ^jll C. jL^UI (jj& J JV j dljlS jjCl Jl C—flJall Aj^j,Wx> 

^99Jill L_ajall fijlclj (j^aj'NJ J^Luua ( *j>a J Nj 41 £jula]| fiCj jilj Jh C*J (JA-at^Jl J-iJI (jl V) 


.SCj 9 ^ j 4 x.jIaa JjCxj ClA-uSl j AjjjjI j djLujj ^I^VuAj 
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384 Kbps 100 Mbps 10 Gbps 

( 2001 ) ( 2009 ) ( 2020 ) 


jjJI uigjaljJI 


L QllUtl JX>i W*U4X)\i JAC- ^ CIjV \ k S"k \ V I 4_C-^jal] P A ) x tixill P ALj^II djA) 

^jA^ 4-ilc* la jj£I i liLal! jj^Ia u/^ ^ > £-5a j 

C-Lilall ^Ia^JjujV <—flA^J <^11 (_5 jJAIjII c_Li£j]( CllLuSj 4-1A&I dj^Ja Ua ^ j 4<il£j) dlj^k ^ ^)j£) 

(JLujjVI djLujj 4 jjxll L-Lllall aL^j] (JC- 4-llc. 15 jj£l ^AAjdll 

(JL^sjVI Jj.^Mlj (Jl /qnnVlj (jLuj^)Vt djl jlajj (JjAju (j-a lg.^1 AVumV JljiLuoVI j 

jA&j 4_g_^> ^jjAl^)ll (J^lAill (j-a ^5 jj <-aAk]| pA^AVu^lt 4_^.ll^j ^£a1I 

(j^ <4AAjIill L-flt-ilaVI 


luiaapJI cojJsJI jLeiuAuil cjLuaj p^i 



; ^dLoiAll ^IjljoojujV I - 1 

, d_L>Lkl <jC- S>li3u\t 4j0jU\l d ll^Lua^Il (jC- jdLoiAll C—L2>al] ^Uaill lAA AaaJ 

;pjoLudll 4-iiilall djl^Loi^il filial! j)\ju!xlu ^I -2 
JL^. ^a <^.lLa jjSdl <LaJI p^c-Ludll 4 djL^LaiAll ^jc. Iaa 

pAjA^. 4 >q ^ d 4 -\ 1 i Q \ \ ** ^■^■ uhaI I 

:JU,jVI <451 -3 


jI^)LujVI £jC* 6^)4>aJ ^ajJ (jLud^)VI <j5l^a ^allaill ^^Ic. 




f — LjVI^jV) *LujAjA (jk M\a\\ 
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utcLeiiiUI pJiiijSJJI plujiiiU aacjjJI JqjsqJI 




AAjlI <LaAk a Aja. JjJnSl ^-jAill] Iftjx juj J 4jjlkli i*AAfl j^aJ^t 4j jJ jll CAljAki]| ^A^j 
(_£AAj c qjln ^)Uaj (jxu>> (jJ*AVnn*\t A Ac- <». Axjj n jj! j 4^aAkll a A^a. SaIjJ (jJ*AVnn*\l 

<^' OFDM j CDMA j TDMA j FDMA *4 J^ajll cjUjSj ^l. vVwu V (j^Ja 

J AVnJ J Jl JjJI ^jjLx-a <J AjaJI U’ ^) c£*^j]! ^jxuVlll jl ^J^Jl ^jjuaiill ^AVn*n 


Base Transvers station <j^c-li Jl^J <J£ iiA-uIjA' ^Ju chi*. 

djAS (jj& Aj^ a Q }Jk Jg ^ ^Jl A-La JS ^IjljujI J^l <Jj 4 -Luj^aII a JjujV! * ] L ^J 

^AAjll c_fl3all ^jj^a^Vntij AS (jjl (jJ*Ak*nn*\l ^)j£l ‘JjuAjuJ JC- Jkll JJalll 

j Jkll J g Jl Aj jj (jl£-d J Ac-Ull A I^^xall c_kl J cilia* .UjljJa ^ ^ L ^^_jk] 

<£ia*jJ C- j^Ha^ll ^IjljujVI 3 aLa*jl L_)ljuia*J 


:Flat IP 


IPv6 



^Jjall Jiaj (_£a!1j Aj ^^-salk ^jAia CAjIj |P J Jc- (AILoj Jk 3 J^ J^ (jn^l kit JiJl ^tx-a Cj jCu ^ 
CALaJ*^ <LaJa* J^^ Ajli ^Jkll ^5 Jj^aljk U’ LaAlc- t J»qlt 

J*-^' <*i Jl Jj Jl a^Jj server J^k]' ^ Jj Ua^uj aj JkJ ip J jl jc- Jj Packet 
^JlAlljj C-J^juoLaJl jlg.'N (Jj CA^jJl jl JxJl Jjuj^)Jj CASjJl JUJ1 jl JxJl J W*UjAj JkJt 

CAa^ill J*ill (j\ J4*J1 ^al AklLujlj (J jikll C-iuJI S JjJ (Jjk^al Jl J4^V1 ^-iLluJJ 


4 S- 5 J4^1 IP Jl J j^c- AAo 1 a] idn 128 IPv6 jlJ 

^»1 AklLujV (AUa A^juj Jajoijl ^j^SLuj A^Jjuall A-i±i ^j\»3 (AUaI A^Ljaj 4 1Pv4 (JjjtjuJl jl Aj^aV 1 Cl)l 

j 4 j switches ^aVaJIj routers Jl c> ^aSx^II J*j^ll JJ] JUJ 1 jL L^a Flat IP 
Jkj (j jl Ja. ^ tillA J Vj ^core routers ^ J J' caJ. Jlj BTS ^^tall 4 Jaa^ll 


alj CAjJjVI 4 ^jjA ^j>a <AAlil Jk .^1 j CALa^JI ^aJ Jl y^W IP Jl JLxi Sc>j±& 


ALjAi 


_<]^11 ^jAxaAkjjoua 




:Multihominh ui^aiqji a 


<]jUJl IP JJ(J -0 ^^tsll JaJI ^ A^JUJ lLu^ CAjJjVIj jL-aJ^l A-i3jJj SaUJ I aAfrJ 4Jj 

sao jp. A^aAk. caIa jj saju JL-ajVl 3 ^ ^aVu^xiII JJjuj cAj^ Vertical handover J^Vl 


^j^aJi Alajfr .f 


JtlSl f jj) — ljVLu^VI JjAjA J AjaJl j^lv^ll 
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Ajli UUJ L_fl3 jj JU. IP (J^jLlc- ^Cc» ClAfLuj %^C> (Jjjjia jC- ^jjaII j^iL jt CjISjCI 

Aj^ajj IaI IPv6 4 JJ* ^ jLaIjI £a 4-ilijlt c>2b Ajjxjuj Cl jI^j] .13 j _(jj2.Vt ^jIIIj <J2jCjj JiolLuj 

_ | Pv4 &j2^j <ja j" jjjIjc. ccc. c ^ <ja 





CjISLuI jj£j j3jJ A-jfLLuj^ It AaJpJI 4 X>>j je- (Jl J^aj^t ClAjljj ^Ic- .lit jjaII C-jlIall (j] 

3*11 j "ciASLuiill Iaj J/gutiAll (jlj axjujIj j^Laa (j ,Local network 

^2LujV ctil d)Lui jiC- AJUijjt j AjljujI j CaL^Luoa ^3 ^A2jjuia11 (Jj^j (J^L2 ^JoEIa jjc. VI j^all (JajJjuj 

Va jA**ll j ^jll lM j^Ua 3 Wi-Fi J Ait^VW (G, 3G, 4G, 5G2.5) $^*2* 

_(Jtj^alVI JJ3 j 2 A^a^VnuAlt A-uSlJI jC. jlallt j>i* j ^JaiiA JJC. (jL^alt ^j2ij ^£.2 


clAfLujolt jaj AjLiColt ja^j (_jAjCa JSlJlj aJjLIaII ajIac-j (JU£ilVt ^c..ij IEEE 802.21 jL**a!1 
‘vertical handover <j&t\ ^jUaIIj ^jilt IcU GPP3 j^L*a ^2 31!! *1 j^ ^j^Vl 

Aa112a11 Ajjt j3 6^j^. j 4 JLlulilt SjUiyt Sj3 ^lc* AJjUaII AjIaC* CjjA^. AaJXJ Ajj-lLklt djlSjulolt 
^VuhaII CjU.U.j ^VuhaII 3 jj 3 ->M 1 Ajc.j1j SjLulVt Sj 3 ^Ic. aajxj t^ll -3 AjisVt aJjUaII ^3 Ia) 

i ASjjudll A-fijjlaj 



MIMO (Multiple input multiple output) gj^ c^cIaIIj 3^21 cjixIaII ^Ikill ajjSj caajS 

(JA V] A-llidll 6 2b (JA 62 jjjujVt (J^AJ V Alt ^jJal jll (JA (j2lj J^l Aj3jJjJ Jj£l ClAlljJ (J2 (JCXA 
A^Ual! til!2^11jujV AJb jCo LgJj£ (J jiklt C—flllgJt (JA (jAf^llt 4 }* Ks-i l^j) j 5_j^talt 4 a\I C_fljla 

j^jj ^3 (J^judJ CjI ^2lt <iKj C3 Iaa Aa^^ILoiaII CljtjJt jj£t Cjiu L- ilSaJJj AajI jj^£JI 

(jC- a1£j2a 1I 6^-1 (J^ (Jj^ajllt ^aJ 12 6^^2 jjoia 11 C_fljla (JA (JjJ^a J^ <JI V] (Jx-juIaII (JA 1 

JLujjV ^IaLujVLj (J jlaJt jl^-aJt ^aj2 ci-Ll^ (jjtxlilt Cl)lc- JA^A J (jLuJjVt ^ 1^1 A-lljj 

JLujjVI (^3 (j^Lil 3 <Q ^ ^ Laa Aj.lc.lill aJo^aII ^Jl (_jj2l S ja aJLujj! 6^tc.| J jjL^aII jl^aJt 

ijjjLjlalt ij^L A lij JL^jjVI c> diversity 




^lilt f j^Jt — dVl^jVt A-ui2a ^iLaII jm^HLaII 
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: -1 

4Jlxd Axl 4i^)ia]| &AA 6 JjAxJ ^g\ (jjA SAtc«lj t^JJjdJj S^Lud^l jLlilijuAj ^)LaJl jLfr.alt ^ajij 

djLuol Sjd jA Jjuo^ya ^ic. IaLCIc-I AidxjJa 4 jjLujI ClutS JU> Jjuj^<i]| SjIjujI 4jjij ^ 

.<J^ 

j^jllt -2 

AiLjaj 4i£^jj l o.^U tkjj^aj Jjd coding lAji^j-b 4-^ SjLujVI jL^ll jl^JI ^tLau l^Aic. 

c^lLaJ Jjuj^aII (jl£ JU ^d W^d 4.i^<a,>a 4_ixa^J^dll aAA 6 4 _Luj^a1I SjLujVI ^J] Uadll (j^a J^Vi 3^^) 

_4_idl£ S^Luot S jd 




Ifilqjmall ajjlnuiil fLuu^nll 


l ^ Cliljb^iAdill ^ L ** j | All l jqJl^ (,** \ \ j \ :; U J^ p l \1 j ^ ^ k jjj q AjA^ ^ £ Aj^d 4 j Vq*^ AjjL^juJI 4 j l I t 
*L<aAk Aj^xa cs^ Lillil* (jCr lix^a S Ja^J (jV 4ja.LaJl <jjA (jl^-a C5’ (J-* 

Google ‘u 1 ^ l^' (j^ Jj Jjll A\^a\ du^ Gmail Jl^VI a^j 

jl JAjJJ^ jlg-a* c£' (J^J u 1 ^ L£’ C5^ ^ll AlIoi* J-**-ll 4juld<a lAllfLaJ Cilia. ^aj JllLa dOCS 

AAd 4 j£a 1I C_flj|^Jl (j^a S^lWiall ClAjLdjill C Vq x ti ^liujl ^d ^aLolj Ad ^llll j J^&A^a jl ^_a^l 
Ldl tilx^a ^£a!I tilillgJ 4_ijj^alJl 4 jljuJI J)jl Vn djliLall <j^a JjIA ^aia (. ^ it ]^i > «^al (jl£^aVl4 ^ u ^ I 
4 -AjI auuolt 4u juj jail ^JjJadJ jl^ ^ ^d <1 ^\l A^juj j^vti Cl)l jAd jjiu CljLiLajtj ^LS5l j CluAA 

^ic- IaLC1c»I tildllA ^JjjlCijj ^aUaJ 1 ^ ^aC»Aj V <^5^ djl ^jj^iMI ^aau (Jj-x-d Adl£^aV 4-dldaVl-J 

i( jVI Aju tildjlA ^lc> 0-<aU^)ill Climl] 1 Axj ^1 Clll^ 4-ljlAj^ai/a 


IplAjjUl fulLell fijacliiJI oIsabJI 



j-ldo 6 JjAj ^aIIj ^^4^4 4x»^judJ diULull (Jill iAjljdall 4_^.LaJl 4>jV^ 

Lone Of ^^4 A^^.J Ja^Co (Ji^l 1 -lllad L^ 4-^.^<a J^la CIjIa JLujJ dal lid! J A 2 C 1 x jjV 

jLuHjIj l jj^aJJ ^1 (jlaldall ^d 4j^aldj IdlA Ajjjdl Jj^ILujj ^aIIj JjaLuoaH j Jjuj^aII sight 

^Ic- ^)Jd (^^lllj 4 j1Lx 1I 4jAc»lill i.** \\ l^a^kxall ^dA L<Lxa SJjol^U ^C> j 

6Aa 4 q\» ^ JLiA SAx^a ^-lajuj £jc* 17 J 22 U^) Jd Cl)lx-lij^)l 

CAIaIj^Ij daUjUa-llI ^ 4-LaiAjudll 4i l L%\ 1 ^ \n. ^ *i\ l 4 o \ L%\ 1 j 4Al^J| 1 v ^*^ Jj^ddJ AJj^la 

^Jl Jj^aJ ^)lad C 4_ilaju 4daj^a L^lL SaIc-I j 4jc> 1 ilna^iV I ^)L<adV( dal^Luol Jl ffi x Aj C* )\ l^a^k/all fiAA 
J ^4*1111 lAA JaIa j\£ JL^. ^J £-Ij^)11j Jltlij dal l^^kxall 6AA dL^jIj ^lijjl (jl 1 -aJj 6 jda 3 I 4 S 30 


^j^aJi Alajfr .f 


^lill f JaJl — CjVL^jV) 4 -uiAjA A4L4II 
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JjCju ^J] A^-^jaII (JLujjVI AaJ)^ lP 3 ^)^ Cy* ^Sl A-^-jVI 

a*\ ^ ,oM 


laajjiJI Core Network iuj^ajAJI ■»■» AJjlucu 



llAjjLII <ja ^£1 jIcIa (JSj £ jcS juji^ (JS ^ jlkJI c-fljt^JI ci)l£dJj JL^j jjjaj ^a 
( jjA^VnuAll ^)j£l L-jl xJlLuJ ^jajj AjjjC(^) A-ilaiu ClAj iVi £j|^)ll Jj^JI c_flLCa) 1 a nj AjjIaII 

vciucS (jj ju^j l>^ W 111 ^ Jy ; ^ £ji^ii Jj^ji ^*j Ia cijLijij IaI B ja j^kiiij 

Iaa |P Jl A_ui ^Ic- Aajju SC^.1 j a£jjuj (jAjJa JaISja JkCuJ Alkali JLi^VIj dA j iffill 0 aC] 

dA a£a1a jl ^ISJl J-iaJl j Aj^abk BSC A^Cc-US dA dA aSaIa ClutS $. I j_uj cl A jjSJl c qV^ 

(illc JS Ia j^j ATM Jl ciAiUJI Jcld dldjj i oVik^j dHiill Jj^JL Aj^aLk Ajjdl j dlfLul 

aIaISja Aj^jIajla 


1G § 

2G | 

3GQ3 

4G | 

1 

5G^ 

1980s 

1990 

2003 

2009 

(,2020? 

Solo voz 

Voz y SMS 

Voz y datos 

Datos 


Datos 

Protocoto analogico 

Estandares digitales 

Multimedia 

Protocoto IP 

Banda Ancha Movil 

JR* 

s? 

□m 

<* 

* 

ft 

» 

rp 

2.4 Kb/s 

44 Kb/s 

2 Mb/s 

100 Mb/ 

1 

BX2fl 




^£11 f y±l\ — CjVI^jV) A^uuAjA AiL^t j^va^t 
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:Internet Of Things (loT) cUuidi cupji 


( 


4. 


h 


jjj) (If* ci jxj IjLa 



j 4 jn^\i i _ u jj| j A-Ajuj jj^aC> ^JjoIc. ^jJaLill C1 )LjjljujJj Cl)l il)l 

(Jaijuj ^1x 2 tilli ^jUa ^a Ljjij A-Luj 15 oii^CLujI oiijl£j 

CliacaO Li ILfc j <J£ C5^J L . £ >“ '4 dl2jjujj^)fL)Li <ULujj Cl±)l£ 

J£juj cin^k Mobility l)' j> ^ Lliijl ooLimi j djL^JLt^ll iiu 

IIj L^S*i)O^JI 4 y^ll 2007 ^2 oj^ ^ 

l^j ^»ji) dll (jjsj ^LSII ^-iLLujj Li 1 ci^C Lp^j 4 L^Ul j oi)2jll tilL 

,01)1 jluo IQ ci^ Lilli* *>i ^yi^* c-jjujL^. 


4 OILa ^jll J 4*Li^t2 01)1 jIuj Six! 4 \ j^n^ ^n\1 J) v ^3 ^jlliJLijuj till 4_l2 OLoj V t** 

L_fl^)XJ CllL l* ^jjliXJ ^jl d01^ ,4 Ma Oil jluj ii* t^-^*^La (^)* ^jlaxJ 1 iL^al 01)1 Ojj ^Li^tfi 

.loT -j t<_aj*j U J internet Of Things ’VU^Vl ciu ju\“ j^*j 




<^1 f — dVL-ajVt ^uuAjA -liLaJl 
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-^' 5 ' 


jl lillLoJ 11^. jJ ^ 4iV J S-LijulVI CldjUV (JJ^C I QJ J»*^ V >» J Cll ^ ^ 

aJ C_fljjLilill <JaLudJJ <j£Jj 4 ^^-ajuoj cilLlA <jjfL <jl diStllUi ^UjuoVl dCjUL 


(j-ailb 4j^idajj jSai ^illj ^lj f ^ 

^LciVI (JS tiliLd ciu 2 kj cidjUVI AiLuil jjWu ^jA Internet Of Things s-Ll^VI ciujjjI“ 

oAh a c_ajLlaj s-lcV ClAjLnll (JldiLuol j <JLuj^)V (^)AaxJl 1 g n jl Cl±Jj!iiyLj 4_iLli LilLia* C5^ 

.“^aii c> 


<j-a (J^axj (jiuxj IjIaj ^ill ^llaJI jA eLuSVl CIujjjI A Lit juaJJ u^UVs Ul I I^Aj^lalll djUjjjdll L_l^J V 
!>LLa cdljjljytj (jL^aJ^I SjC2 lgj*ll ^Jb^a) l^daajud *USVI (J» Clli^. LIU. A-dlja> 

La jjc- ^lUJI I La U1 ^jq-vj ^ Lit La <j£l . La jjc. j djt jUailt 4 dill cLjIjI^jujI tClAjjj^ilill tdjlc-Ludll 

II^IjjujVI Cl±J^)Jj| 6j)[jC* ^9 ’VLijujVI” jLl ^jj^aLall Laj (jVI ^-la 



^jIjVI iClAjVI 4(jJdJ^)Lalt 4 ^LlujVI Cl±J^)Jj| ^a^-La CliVi ^CalSLt ^ ')* a \ 4£^juj 

4_aJL*^a Sd^.j Aj ^j^adL (j£^aJ £^-Cj l 5» j j jClAjt jj^lt 4^^)ljjudll i^juaaJl s-LdacJ iA-il^Lall 

^j|^a (j^a jj^lt Jllall (Jaijuj <^Ic. . s-LijujVI Cjujjj] ^llc. £<^juj j/'»J CldjUVL <jL^aj| 4-jj^aLkj 
^.^u^all 1 g * j AjSI^oI CllJjHyi J) jISjVI cLud^.1 jJ CIjiAj ^ILlSI Jja* jISjVI 

Cj it jl j2 LLdl ^aLujj La^a I g ilaJ C!j 2 j (JjJaSl ^Ic. (Jdl ^Ull j LaCjoi^. CjU j^a^Jl (J^aju A-AjuCj 

^LijVI ^AaC- /jntiVil a1j&1 





^JlLlt f j^l\ — CjVLu^jVt ^ujAjA ^iLaJt 
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rLuiilJI uipjl jc pLdjlll 


Jjjxlil J' Lj^)Sj ^3^ ^^jui cJ^ 4 ^xia 4-^.J>a <jC* i** vW*n 

^ALaj ^.IjjujVI Cl±l^)Jj| ^JLxJ Ajl9j!1a1Ij A-ill^Jl ^ALa U^J 4 ju & ICLalju ACJ^la 

(^y& ^LqjA^U S^iIaII Clil y\ axJ . (Jl aII ICA ^9 CJJdJ^*^-J (j?* A^AHaII 

.Gartner j Business Insider 


a*\ a\\ lJjjI^JI Cy* ^jSi s-LuilVt ciujjjj uj)^J K * ^2020 l)jJ^ j -1 

CCc» (J > s\\ x ti C*n^ t^jjaxjCall ^jlcLaJ (jj* 4.1^.^111 j C—LujL^JI j 

.dCjUVU (Jj^alo jt^2k jLAa 35 J] S-L^Vl Clujlij 

^tc- jVjC jl^ 600 (j^ J] ^Uj^VI ciijjjjj (Jjjuj cLjI^IjjI (Jj^aj jl ^-5 jjj -2 

.2020 

^k ^^yi cljiuj ciii^. scjc^. ciAjjILuoa ^jiuxjjuo Big Data 4 ^jCall cijULnll jj^ac. -3 
La idjULnll jA duLLoi^j c_kll 40 jc* ^ 2020 l! e-l^Vl cIajjjj] ^llc. 
^i£j ^lil! a^LoiaII ^Aj cdijU >j> jj^lJ jl 40 = dyljLoiSI c_all 40 !!?^jll Ica Ajc\ \ 

Ld^J ^11 ^»Cl IjCjjuJ Jt/lC jA 4_llLc« ^juoJlII Aj jell ^/LSJl jS jl^joLl] 

!!!!! li* 

5 (Jl Jjd C1 )I^>a 10 <*-*£'LCaJ ^UjujVI CIijjjjI JL^a AjdUll Cl)l£jdll jl xnnuVt -4 

i AjjCaLdll dl jjjaj 

^Ua3 ^9 s-LuloVI CllljilV j j)^j 1 ^ 4j£cll (JjLaaII 4 j Jjllolt AIiajI -5 

(JJa3 ,4.1 aj£^JI ^jjLudlt ^Al <ildlll A-mll 4 aIoj) (JfLuZLuj Ulu ^2020 ^ ^ ^jj^l^lLauill 

^LiClVl diljlil ^Ic. /j ioq i^ll JLac-VI ^LlaSj dl£ j£& 

cJ ^LiCoVt ciu^)jj| dljiVi 250 ^)^V1 >tijx jj JLacVl ^Ua3 -6 

fiCA (JxjCj ^Ull dU^ijJlj jl^UjukiU c_iACjjuj l^-Ld % 90 i^aClill 

(jjjAnjaball jjSi ^C-Llx-sall ^LLSlI !!?^LdVl Clujjjj dtc-Uaill <il£ ^ddLuj l *f\ -7 

.SCjC^JI dLuidll ^ln ^ ^A)j^.)j 




U$j 1\ f y±l\ — CjVL^jVI ^ujAjA CcL^t jA/alv^ll 
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IcUiuUl eujjjl pJLe ut is *].'J 1 '.'*" 


tililli .^lUll li& UajLI LjLa> ^jjSLuj L QJ^ till <Jj^aJj ^aJ lg j£lj <ilk^ AdUll ^alijVl duU tit 

l^t^juoVt ^3 LIU. Si^^^A ULdVI dujjj|“ dUdiA 3* j)\ mult li& 

did^lt ^ til^jdj iS"^ Aj^ill ^jUudVt Sld^S ^IdduAJ tiljLjujt U.LjU^a Lnni'i -]_ 

|||^ ^ l i\ ^ ’■ f " L ;. ^ 4^1 £, Uj) ^ A-lLjlJJ t * A C-l^_5 1 ^ A jj, n l 

^1 A_j£ill SI^aII ^aLI l** )\ h^fcll C_fli tiUJj J^IaI) ^ j^dll AtJjdj tiLudJ^U ^jddL «2 
3jl3il tilajSj Uaj i3 6 (jj^)Llt JU (jc> ciAa^Laj ^)LuVt (jULlt JU ^Jo t-*L \Wi 

III jjjjj <^lo ^juLj 3 ^ dld^ju AjuLa jt jlUVt ij^Aa S^.t j3 CLijjfi tit 

£jLll 3^ C_lliaJj ”AjjV (_£dl jS“ ^5Jjjulll " ^UjjLjuj” do dd t^\L*\ 3 J 3 LII ^3 -3 

a f\ k i) U 3L t-jj^lt til^dU tiilij jVji 200 fi>^.t jd tiliK ^ill ”^£ilt“ Ujj£ ^3 Aidd 

JIIajjV ... !)Ui jA till £jUlt 

A 3^0 ^3 l Q^dl Jdjud ^aj3J t jLj C- d a ^ajJ Au J^IaII tdlo JaxII tilj^iljLA Jj3 -/\. 

llltilljpA <^3 CdjdyL Lnjdl c_Lu£ilt jlg-^ j^u 3* 

dbudl tiUlj cdL^Ull (j^axj $\ jjuol d£jU Jj^lt do c_fl3 jjj (J^L^ ^jLlt ^ Cdl j -5 

^dnll 3 ^“ ( 3 jjWi ^iia3 "U.3L ^3 ^dUt 3 ^ ^ tilUb 3 ^ til Ua 3£Ud 

!!!Ljj 3 dd-Luj l^ ->>*j 3 U tit Uj3j Adid 4dxiJ ^ til^dal CdjdVL Ujjj (3^1 ’’^^ill 

til^V jl ^U 4 tiilljlo 30 (JtO'sL ” 3 jK\I ^aVI^ 6 ^ 3 ^^ tiL^^O du -0 

Jj 3 o^a 1I ^3 L^JJj^l tiLJlj tdljljJ tAjLLuj) C QjhVij ^ats ^-Lq 3 ^ ^Luj^AaII 3 ^ 

!!!<ljUlt Au aJ^LiI ^Ljdlt ^t 6 ^^ilt 3 ^ till 

(JjUj (JaxJ L—)t xti^k Aj 3 j 3^I ^daL^ll d^Jjuj ^1 C-IdjL ^a j3J t^Lls ^LjJ 3 ' "7 

^L 3 ^aUll (jUdll 3^0 till l^JUjtj ( 3 ^^ Ajjudidllj 4-nlill tiULlj ^^daL^ll til^.1 j 

111 LJjjd 

S-lo^ll tilli ^3 ^a,t $.LaJtll ^aUL jl^oL J^IaII A_J^ ^^ 5 ^ tilli ^.LjI -§ 

A-1a£JI AAdL ^a jLj Cl)V j^Ull 3 a t. <il uU J dlUaj 1 ^jto ^ jj3j (^illj CdjdVL J^UiaH 

{{Lit3 oL c—iojg ( 3 f^ aU 3 U 1 I 
cdjdVL AUaUll dLldll ajjU 3 L tildU tiljU^ lS^LII 3 a ^Lil ^ -9 

IIItillllilo ^la AjjoiaVI ^-Ld3j 33 ^L 1 J^kill Jj 3 l^-ol^sl iUo 3 j*jj Ailj AaIIaa 
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4»j£a1( A^JjuoL a\I i^VqjL* Jjljjjj g.Luaxlt SAjLa ^Jc. ciilLLc. L> ukj -10 

AijIaJj UaJ (JSVI tilAC-LujJ j tilKl Ai^)iaj -LxaJ £JJJJ <^111 j tdlJjljyL 4 L^aLalt 


UHL 


SAjJ^aII 4_A^.jLkH L_)l^.JA'N JplcL (J-a ^jij >ji 11 Axial} Cl±j|j ^jVI -11 

■y^ij L£jjUjjj! j (Jflkll CjISjI AjAaLj till ^ajujj dujiiyL 4 lajj^Q A-ijjj!i£ll (JliSL 

!!! tiLLlXJ C_jL±S\ (Jjla. JU> 


LAs-I^Ao ^-llaJjuoj L—)t VVia 6^)£a La ^JA'N t^JLlk jl ^ \)^\ x ha (J^jLudll jJ^)l IluoII (ji Ja^-V 

jjju ^j| ^j^i-all lAgJ La iLjUa. U*\ jjjjuI ^jJ) <1x3 c-LlujVI CIajjIjV (j£-aj La lAA 4^ajJl 

n?jVi L>a aa! ^iuo 10 LuLa. C5^ 



?rLujjUl eupjl uu (iallnJI jajiJI ui^Ln 


^tfa^ill aj V cIjI^Ijuj 5 cJ^La. ^)V^a ^)L1a 600 £y* ^ (JjUjVt ^\nui ttLuoa. 

11?tiLaLajAI JL^a Uti^k ^jdll 4_Ll 2 tiLlc ^Lll La <j£Jj .^LJ^lUll 4i^)C- Jjjjuj l£' £y* 4_i3 

-i 

AjjLiuudll dL^alall .ClOLld Development LuL^uudll Lijuj jaJl jL^a A-^ajJl ^Lu 
4-v^jj\i ^i*J Ljajl ^LlujVI CAjjjjI ^llc- VI I^JaLulLuo dsLLull <j£l ^joiL^II ^jjJaLall 

.Raspberry Pi Jl> yu*al\ A-i^Lia c_ujJjaJl 

:<4aj -2 

dsUlull j£l^a A /JajVl Sjlj] (jjj djlij^)iil ^jjjjJiIj AjjLa_uill 4 ^IViVl aJ^jAj f.ljj ^1*J 

4jU-uJI (jjjj On-Premise ^ j^4 l 

:DBA ‘iLSLu Jfrljfl jja« -3 

Business J^Vl «•!Zij Big Data 4^aauAall <AjLjLu1I ^1\ ~\a\ AaJ tiLiLajAl l5_^ 

caLLuII ^ ^ua (J-al*ill ^ tilj|j±kl ci)l£jjiill ^■ViVnti t ,% n^ Intelligence 

/VLjujVI C1ijjjjI“ (Jji^J ^^j\n L-njuoJ ^AaI ja. ^LaJ 

; AjLaij Ixa 4jjSj jLulLuia -4 

Cl)tS^)judll ^ViVnti _B| jLaC-VI ^l^Aj 4^aauJall CALLuIIj 4-ijL^judll 4_jjuj^aJl 

_dAjjidl! fiAA ^)iC- ^.LlujVI Clujjjj ^Itc- ^a 4.1c.tlLa <>Jaj| ^.Uj tiljjj^JLal Cl)La j£a!Ij 




^jl!llt f y±l\ — CjVLucjV) ^ujAjA Aj&aI) 
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: jLo^i aAjIjaVuua -5 


^jij dldid ^nt lA-ndd) A^juj jdl dlda ^Ic. And ConnGCtGd Adad dlna^^jj <Jjiu ^A3 
\ W<n (An V tdLaj£^Jl Adlj 4 -^.^Ajj VjI £jL^odj JLaC-VI ^Ua3 djA^dd ^4 d mx Adnlj 

a dlniiSl ^^ill lA^J cUl£ Jdn ^jjAxjjuia I jj x n )\ 3 

;t%dua -6 


J^jldl jj^)Lnjudl( aJ ^dA V <d^)j (jVt &I^)J ^ x>3 ^Aj^aII JjtajV t.Ajd.ti^ £jujj 

a)*q^ 1 ^a!) x>\l c. Vjl^Jl£ Ldd 4 dlda. ^3 ^juAjuj <dl jj n n ^_Q (J^La. ^j^^jjuo 4 ^^aII 

^jdll Ainu ^3 Ad 



0 




djjnj jli (MobilG A-^a^dt ^)x^aC. j PC ( - > uAdl ^)A^aC.^ (jdldl (JjAc> ^Ic. 

jA ^IdoVt <dj^)jj( a ^jj£J^Iljud( (jnliid Ad ^ndoj A^^juj Adndj LaUd ji t V*d dud ^LidVI 


^ \fL ^laud A^^)d lan aIIa] dn^n^t A^du ^1 AdiuAj lAll^oc-V l n^l ^^ 1 ^ 4 Aj>w q ^ 




f jdt — dVddV) A-ujAjA m\a\\ jdd)l 
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(jLuj jl 4 JiSI (jts ^aJL^JI dA Ja* ^11 j j£ij i (jjjaJI I^a 

ItsA I^A ^ 

:jLua« -1 

li& ^3 LiLlSI ^LqISJI j^jaLLudl jli a£jjuj Jjij Ladc-j t A.\x.^dH Sj«^vi j-a <£jd ^a g-LidVI dd jjjl 
ddjdl JL^$ ^3 JLac-VI ^liakl J^i^ djjdU ^Illl dASjj^l! JjIjI £y* j^ xA ) xji . J' > <JI 

_ JL^aII I ja ^3 t a_a^_^ djLjuol l^_l j g. \ utiV I 

;dij^jj£jU -2 

^A 4_ijL^juo A jlg ^II i <3**0*i j J-il* ^1z* Jajlj (Jj*dd ^aJa-i 

jjdjj j-a 4-k-iaL^. 4 *v judl CIiS^jujj^SjLc (J^Llal dlli ^Jl cdldal 6 JLoC-VI ^Llakl (_£^3Vlj JdaS^I 
Jijkllj djU^jill ^Ua3 s^ldl I^Jajj La djsjjuajjfLLa dllLd dllij tg-LidVI ddjdV 

^1 )>ti'VI dujdl ^^juj ^3 AaA k till 

-3 


c_kdal Q\ JLoC-VI g-t^ij Big Data A^oddall dAjLnll ^JL^-aj (JjSJ^JjoiaII ^Ua3 ^3 Aj jlll 

J^A^ A.C.1 u^l <Laj!}Ul djIj^Vl J^^^ tilLoJ tjVI AddxJ JI^^Jl jjuaC- ^lc« \ dlli ^Jj 

_g.|jjuj Aa* ^1z> JLoC-VI £^Ua3j ^jjSJ^LoiaII 1 g \a mK dn Aj£i 

:iP! -4 


J J*l\ . ^dj^da jj)^J >jj dj| jIuj 5 J^L^ g-l UtiVl d_U jul ^^juo /tix> ^jill 

(j>a ^addall I^A djUJU^ £_d-aJjuo j-a * A\yA ^jJl (J^au ^Illl A-i^.j <» ? ntiL^Jl j 

^j^j £-* <j^aLk Hardware ^ ti3jUiuJI ^j jSIuj JjjI a-LLouj 

(J^ ^ dj^3 (Jll^J ^La^uJa ^j^LuIaj djUul 



<_£ j4ju^ ^gic. <il]| tdjI^llijVlj ^lill (jVI ^>1 ddjjj] ajj^JI diUsSall 

A-ilidH A-dJ) ^ AdSllI JjSI jj ^JlC- ^ 5 j» j^allj djl£^judll ^jIjoia ^Ic- 

.t^Al Jalij (j£d ^3 dA JJkx 1\ J J^Uldll g^A jl^jj iLiSL^. j! 1 a 1 I 


jl Ja33 A-Adlll (J^.1 (j^ L y* ^J g-LldVI 6^A ^aUaj Adl£^il 

V <> A£»Ludll Adamic. (Jl AJaklll 6.^-2 6A_1 jujIjjuj Ajc> 1 x>*Wl j A_j^L^aj3l (^al^)01 

dlllj LoS d)l ^luJl dsl^Jk. lA^jJ^laJj lfrC.1 jlkl ^ dax ^ j^a) ^Ull d)l ^)3j;ijudll C—flVI (jjl^J ^ajJ 




^l^l f — diVt^jV) ^ujAjA (jk m\a\\ 
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^^lill CjI£jj£U AujouIIj ^j.wti dul Jj AjllxLa ^^A 4 qjq^\I l q jl -v oCA (JS 4 A^jl1I <jjA^ AjVq n 

4j£a 1I ciijjljjuj ScUS ^aUaiJ CliixJl ^aJJ (j) jLd^li t^l^VI ^5 e^^l I^jujI ^lo C ilaJj 

. cL^ali^VI JU^JI Ia£j (jLaV! (jL^a 4^)1 >^\l Cj^)J C^.1 V 4^j 15 <ilLaJU jl 


aAA 4_La£ ^^ALa J’ 6 \^^l a jg V^l Ul jdc. Jilij ^^Illl ClAjLJI aAA <J£ A y \\x x> Cn k jj c qj^ 

ll?jj^VI ^»Lgj <•—!)VVt ^gjjJJ LaAiC- ^ciiLuj ^llll Clititnll 

4J5VL<ixJl Cl)l ^a^Luall A^. ^£1 ^Jl j\,£,x,x> ^*3^)11 ^JUU ^aJ ^il^k j^AJ ^jj^Luj IxJlL 

C—jjug^ l^JJJjJj 1 gHaJl» ^ (J-aUtill U1U. bjk jIaII 


^l^)3VI_$ ClA^^dll ^j-kxj d lidd A^uJal ^11 ^k Jaliillj dal illfLdVI^ Cl A x^all aCA ^ J) 

.IS** ^jjoAAaII ^JLxJl lAA <Jjdd ^lc« ^alcSVU ^j^Akjjowill jAxJ c-I^C-l (J-* 4 cJ >^l ^3 JJJ^UII 



aAc-lUl (JSjuSj j Aju A^ILla -J jjuaC. (jc- CliAkij ^pa3 £ Lid VI Cliljjj] <jc. I JjAkl Ia^a 
J^- 3 tAj^djW Ua.jl jjSjII 4 jlVnn Ia lAA (jl A-£Li]li <j£J j tAji^ill 4_idj^)L^all AlisVUajV 4 jL^ill 

!!?<] dCLaiA ciiii 


The Internet of Things Map 


mocana ©nexdepense hi 51, t *••/ Withings 

‘* fltb, . t moou 

- JAWBONE 


BastiHe 
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*octoblu 


rj 
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o 

^ FARMS 

Jl 



EDVN 4 *NfTAFIA« 
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protein 
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f jr®« 
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tadO © -Dee 
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: Dark Net pjjsaii eu jjuiii 


k 




.Deep Wep J gr*=4' ciujijVlj Dark Net £±>jd)!\ 



CIajjIjVI (JA %4 la^a (jLaJ j[aL^\ £^joi3j 4 j AijJU ClljjJjVI (Jl <J& 

c> %96 DARK NET J DEEP WEB m ^ J <41a^ l —“4 Ua <jij 


>L ^ik]| jl ^1 c« 4-jl^ 111 ^ c^llie. 


^ ja Deep web J Hidden Internet ^>=4' 

cijL^ij^a (jlj (google) <*—^ l ^jj V J CllJjij'/l 

<Jja UjJ jjc. CIjI/ iu ^a^Vntn ^jl tiLlc. i-i^j 1 g ^q^*n ^£Jj 4ij^)XA jjc. j 

.cjVjSjjjjJI (illi J] Jji.41 (Tor project browser bundle) i -^ 
j l^-Jj <JCl)V jJj^JI ^juiI jAJ Http//! Jj£jH 

a 4< ; ^\ i 
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;ClASUaill <jl j WWW jl Cli j jJajV 1 <^51 (J(j£J 


corn- 

net. 


org. 

gov. 


^3 AHLuj^)I ^aJJ Vj (_pal-^ (JC- L 

■>' ? * 


'vwVud ^pj 4<3j^p>ill ClASUalll ^p 

^3 Vj Jpjp dl^J 



L-lxj^a (J^ juoJ S.lpl jlLaj 4-k-iaL^. ClAsLlaJj Aj^aL^. CllV^S^A^lLudJ l g j£J SApI j!La ^3l^p ^A j 

(JjVntix>\l ^p ^LtiiaJ! ^ji (Jjij L<^3 Ail^ppl LpLj^aJj 4_ilc« ^pjapUlt LpLj^aj 4 jLu 

4jI jSjpj ^jjj jl <3ljlkj (Jpajau> (jpxllj ClujljVI ^llc- <ji <J(j£pJ tLjjij l^sljlpl 

A '\\ o \ a AjI^Jjuj q 


£^p. L_fl^pj La£ 6<*£3^j JlLa 4_pL<upl 4<JIjJq Ljaj| c^IIjAj t dAAL&lt ^3 A.^Vinnj 

^]Lx-l! <ji JjSlI (j£pi3 (^pajVt (Jj3 ^)&Ua jA L<i* (JJ^ lA 3 ^ C5^ (JJ^ l 5^ (Jp^ 

_ ^) j)^ juIaI) CllJ^pV I L<ia ^Ua^ll 


a ^tJ-4II iilHi JjvM Aj JjA-4]) Jj-ufl,jll CjUjSjII (jtaxj (jl\ lJjxIIuj 


; Jliu j2p2. onion, j Sjj^ju^I ciASUaill ^ jj*JI ciASUaill ^.1 ^SA\ 

ofrmtr2fphxkqgz3.onion 
pdjcu4js2y4azvzt.onion 
kcreatydoneqybu.onion2 
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ajjjc. (URL Link ) ^ ja j j ^L*JI tilli ^k ji^j <jl Iv^aj lil 

.4AAalj jJC-j 

djUaLudllj AJajjoJlj Ajlijll (jJC-l (JC- l.^jar j Ua*JI jA Ajjjuall A a\)^a \1 jaII c^Uj $.Ludj| <ja 4 . V^\l <jJ 

.Adjilill aS^IaII j 

(j£ajV ‘Ac-jIaa CIjIjIjjj j! 4 AjC-jjuj jdJl A^JjujVI djlaL^a ,^ar^ 4 ^jjju1a jjc« l V^\l 

dll-aix-aj Sj, iladSl <dtj»I^A]t j jjuuIIj jLdjVIS A2 jjjla1I A-LaHjlIIj A-iI^aII a£jjuo] 1 ^ic- bbjjd 

41 ^2 J^j j ^ jIaa jA La (JS . W*Un . A^JjujV I 

. la^B AajaI] ^ 2 l jaII c^Uj j\ ^jjilaj Vj 


cijIc-Ia^JI j cjUJaiJI ^Sl ja cilliSj 4 Black Market's ehj^l ^ ja ^jc- SjUc. I^jI 

4 ic.1 aI^VI £2|ja1I I^j Adj lJjjjuj 4 c^lifLaJ V (J£j A-k^aldJl jjfL^Jl jaj A_ijIa^)VI 

_6 j Ajj^II j£tg_ll ^laI jjj Jj^al jllll 


; Jja AajI^a j -4 dU& buia 

4 L^J ^j^atd google dl^Jill <*£3 j^a Igj .l^.jj A jJ ^jaA^IIS ^C»lAl^Vt jill CljlSjd 

[.lajl jll lAA ^1C> AajL^.aII Ajuj^^)^ 11 £ <_£ jd( ^ 2 l ja c^llhSj 

c2hluuzwi7tuceu6.onion 


.A^l jj J£j a \ QA fjK Vn fcjlaluu buL 


IpJJaAll eujjjUlq uiaLell eujjjUl jjj ujaII 


ajssjj^jaII ^1\ jaIL Aj^aldJI URL Link ^ j*il Jajljj J£d CdjdVl J u*. lA^. Lx_lL 

; (Jja 1 g \^\ k >1 jj£j 4 _kd 

■ 4^^4joU 2 ^C»l Al^VI (J^sal jlll £2jA Jaj| J 

www.facebook.com 
b ^\)^ia\ 1 ciu^ijVI ^2 URL J l 
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A Ifl juj c. Q ClAjudll 

.COm 4ij^)*^]| Clilil In i\l ^ c_ail^<ij C-JJL^-SLlaJ (jl ^Jl Ai \jJa)!\j ^)JC«j L_JJ^)C« 

JllLa 


c2hluuzwi7tuceu6.onion 


jl ^1 dujpjVI i _ s -lc- < ilj*j]l j (J^k-JI ^ Jc- i_Jj*JI (jj» ^ ■ «j (_yuj-ajjjjVI ijjSj ^Ic. j 


■4jjia 4 JI 4 ! 0 


tt-jjj (_u^l ^lj-» £ia ^i^ 4 j <jV! 


:jSa gi >4 

http://clsvtzwzdgzkjda7.onion 
Tormail http://jhiwjjlqpyawmpjx.onion 

http://dppmfxaacucguzpc.onion 

;|5j&J 4^*1 -v a 441 „i 

http://xqz3u5drneuzhaeo.onion 
http://ci3hn2uzjw2wby3z.onion 

\A&jIa l_u£ 

http://xsin4xbme24aatvk.onion 
anonymousboylO 

... 4 aL«&I Black Markets * u^lL gij.« 

http://dgoez4e5amzfyd22.onion/shop, html 

:<>aJl ^bdb AJ 

http://deepwikizpkrt67e.onion/index.php?target=Black%20Market% 

20Reloaded 
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dujojVl J dljjiijyi ^ jJaJj 
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■ 


Internet & Intranet & Extranet ji 


.Internet 
.Intranet 
.Extranet ^ 


internet eupjui 



La ^)JC- djLa^jI*-a]l ^-3 4 ^ *i-n."i . n i La j CLujillVI _j&La ^Ixj lilS 

jLj jl isp (Internet Services provider) J' ja jliVIj 

l$K jjj a£jJo ^jc. ^uujj cSj ciu cl)jj tillJ jl tile ci)l£jjai£ JliLill Jjjjuj j 

ClujU^t J)j> cStxJ CllJjljyi A^Jjuo ^l^kluol ^JLxJl 

; ClujljVl 6 jjg juall d)Vb^&]t 

.E- mail cAsj^V' -1 
.download & upload cjliloll ^ajj J^j -2 

jl]I ^)iC- ^C-LCl^.VI J 1 J Clllj^U^ll JaC- -3 

Facebook ^Lu^VI 

AiU. X^all -4 
J SjLalill -5 

_ ^yiA j jliLall Jj \ x ti ^ic. o C^_9 4 -L^jJI Cl)Lal C^JjujV I Cll^Jj^al j 




f — CjVI^jV) *LujAjA .I1L4]) j^/Viva^t 
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intranet euipjui 


j\\ A Aj^a^jj^aa. Cllli A^^Cl ^3 4 iLkljl A^dCu S^lc- dll Jil l ASjlCo Jc- S JjiC- ^A j 

dsVL^SVI cJ j^j^j HTTP j HTML L>* ciiijiil 4 j ^Vn ^jc. t^JI 

Jjj AjJjj CjjjjJ A.jQnJaMl l_)Jj (^Ja^xlLuiA ^Jl A^LjaVLj TCP/IP 

(J^j^a^ll ^jdila^al] ^jlu ^-lalc L_JJj ^\a ^ja L_fi]tjj jlj ICa A laJjuaJ (J» (J^Q j j A^^juJI ^LoiSl 

ClAlLj SCC-Ls £-* ClL^lc-lij ^ajCaJ S.vi* x> Jj£j (jl Jdbj (JaxJI C1jIjjj£ 

_ aCAxld JajLujjj cAj^-ald AjuoSLLq CIjLc. A_}jjAj 3 Cl A ^ da. J 


dill jiiVI s-yj uj^ tdCjUVl Sj3JL<JI c-jjjII li!)Lk j£J ^ 4 -yj ciiil jiiVI J^.*jjujj 

^jjJiSJVI Cl A asIa dill JilVI LCaJ A^^)judH ^j-aaj ^Jlll A-ila^l A5L± Coll J Ja33 (J ^k-a^a 

.^jjJ^lyi d^Jl ^C. JJ JiU Ajj^adie, ja~\a ^.LiuV 

tildljl Ja33 l^-Jj <Jjj^ajll ^_i]adjujJ A-UaJ Adj e-LudiV lA jjjIx^j dCJilVI dl jd Cdl Jll^l <J-oxdoJ 31 

a£jjuj AJajuol^J tdaJl A ^Vi (j£-aJ Cj uJllVI (JC- A x>Wn La (j! JaaJLLuj n AS^)judll JajC a JjlaxJ Jj3JI 

."Cdl Jill 

^-llaJjuaJ CIjVL^JI a ^3j 6Cxj Jc» (J^kC V] AS^)ju 11I ^ Jd £ja lg_ill Jjj^a^ll ^-llaJjujJ Vj 

Jx3 J^xjJaLujJ V (jaij^s ^jjlII J^ddai-all dliJllVI ^J] ^j^)d]| A^^dll l^ila^a 



^jfaJl 4&ldJfr .f 


f JaJ) — CjVL^jVI 4 -ui^jA AiLxil 
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:Extranet euijoiu^ayi 



l g jJax ju ClilSdjuj ^ ^ J ^7^ A Aj^^aII AjLjbualt ^A Clul I AiLi juj 

CljLd^Jl (jlaaj A^l^judll A jq^J ^-Ld d±j|^)jj| a£jjuj Ajj^ajj^a^ ^Jc« -laSLa^j ^CLujl!^! 

B l^ly Uua clAAUj 


*l£jjkillj (JjIaUlIaJIj Aj^aLaJl Cluljljyi ClAfLuii JaJjJ A£jJo1I ^^A ci±jI jiLua^V I A£jJj J J 

^.x^V) jl 4^a.lj ^j^)jaui A^I^juj djLa^VI 

Clul^)jjVI A u^Tjk^'Nj ^jjjLolaII djLa^lx^ll JaIjj A-SI^)judll J 

_A^^)juj J£J AjWx^l 


Intranet 


extranet 






f — CjVI^jV) ‘LujAjA Ajiati 
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:(GNS3) g (Packet Tracer) ji 


(JSJj j±uia\\ Z> ClAkixjdll 0^1 (JjJaSl ^ja a\ jIIqj 

S^kVt (3^ JL^ (jLijaJl ^kVI (j y* (J^^i A U Vi ^llll AjI^ia* 

11 ? I iLalj (JjJaSV I L&^-La (_51 ^jC- d)l£djudll 


(jjj^)lc 0JJJ t-UjudJ J)jj-ai ^iLjj 1 aq \a >/r\ ^Cxj Jjjudll lc& ^jC» AjL^.^Uj 

" A l 11 A-jll.^ o c_^ll_^ q 


:(Packet Tracer) :jqUi ^bUjjji 


Cisco I Networking Academy* 

I Mind Wide Open 


CljljjC ^CklludJ 

JnYnJl j^joUjuj 
djLujjj£ 0 a11a 


L3 0-<alj^)J 

a£ ^ 
ciUij 


0A11aj 

,^i j 


Cisco Packet Tracer 

I p -• * J 


dilujjj^j (ICDN1) jl (CCENT) 
‘u^-Vl o^*j gji l^ajS (CCNA) 

Ajt-a (_J-aljtj]l <U■ "j AllLLuUJ Jy-alu j 

4 j l i ** 4 ^ j t *Ti f \ \ \ ^ ^ l ** n^ 

t^l^Ljuoi ^ICklLudl^ L ** ^ 0^ 1 j c_l^uudlL) 

jujjjuj Cy* 

^jl Cln*\ fiCAj 

0-4 (J-atxJJ V 0-aU^)Jl 
V LaS ^)k.l C^l£ >1 ^ja A Vi iall 
I^Iaj (jl ■ a aAsl^j L aa iL^-sal A-13 ^)JC< A^LCal 


Internetwork) (Jj*^ ^JaL s j>^i Ica ^vWnj (ciAj jkall ax. jiiaSjjjS ci ilSj 

aj^jc^ U* J Ifcik Jj^aull <j£-4j Vj A-ijjaljjil (Operating Systems IOS 

cju Aic. c*i.wVuij (GNS3) 




f y±l\ — CjVL^jV) 



























:Packet Tracer ji eiij^u 



.(CCENT, CCNA) <J <— j\l** -1 
( _pll 0 J j» uil ^aUaj Jjjjj V -2 

_ j£jol!juj <£^)judl Cl)l£jjudll L-ilc-V 6^)4^ “3 

(jJJ diULnll JUSLujI j JLujjI 4_j^)^Jj j)\ n'st 4JClll^JLjualt $.Uj A^^yji -4 

m cAS^\ cill; 


a£j^ cjlnSJl (encapsulation, decapsulation) J-sA' -5 

_ dA ^ Ajuol \ 4, UxiLujV 1 ^jAl 


:Packet Tracer uluXui 



Cl)l£^)judll Vn/a ^lc» ^a^j **ij*n djlfLul -]_ 

djUjSllI 4 -J<Lj C!j\£jLjal]t 4_ila)j JjLiull d)V JJjJJ ^ ~2 

.ljK iJ i^sJj 

_0>aU^)Ail 4 qL_L ud^Jj £1 jadiALj -3 

(JjxjlS ^aliaJ ^QjQ'v (J£juij ^ijj ^a.AC»j 4 j*QjQ«v cIjIHSj (JlJlSLuol j (JLujjI -4 

_ <4jJa( SlSL^a tilli UjJj (IQS) 




f — CjVI^jV) ^LujAjA jddVivati 
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(GNS3 LiuiqiiJjJI eil^aaiuJI 


) luuLUl -uUjjJI ' 


Starting Graphical Network Simulator. Graphjca | NetWOrk J 

ja Simulator 

*LAj CAlSjjudll fclSLa^A ^9 LiaIIc- 
CAlSjull AdSljlaJj S jjS ^ J a! x «aJ 
4 ^.1^ A ^ A 1 u l * \ \ 4 r, ^ n ^ 

Cl)l£djudll 

(CCNP, CCIE,..., etc) 

AJ ^AjuA 0a\j^)j]| Ia& 

(Ja Anl AIAljuj^j A-iLli^ Aj4a^aC« ^ 

j)S jujJjuJ CAISaju) 

CA9^jujj^)SLjIa^ cAL j jSLAaj 

(JjS jlg-^> (Jj X Ju J Lill ^aUaJ Jjjli CAua L lA^I S^-a.1 ^LJJJ CAlS^)JUd]| ^)A Lk^)JC» J (Jjjl J 

cJjnaa.It A-AISaJj ^jlg-a. (JSi A^juAjaII 4a.joult S^iiS AAj^a ^)3^j Iaa 4 v ni 

LjjSij jjq Anil j A-UaVI Cl)V jS jJj^)J jjjSJI A^gC-Aj LCaJl 0 aL^)JI Ia& j4ajj j jlg_a> CAljjAaSlI 

.CAISjuIII L_llUaj ^jjjAI^aj jjAaj CAlSjulX C 4^1*^j La 



GIVJS3 


:GNS3 ji 



a\1 j CAISjCoII AilS £a (JaIxUII A_ia^aC. -X 

, jt ^aJjujL j JJ Wl a 11 I^UjSjj IgjljjAaAj L lASjjudll (JajljuA ^JaJ ^I^J) lM* -2 




:GNS3 ji cjUjIui 


_ JaIS (JSjuA jS mUn Cl jXj ijtii ^C. J Ac. - X 

i AlijuaJ ^aII L_J^jujlail CPU CALAISa] ^)4^S jIaLa g* mt -2 

^L^la \ j&j Jj^ilXudJ Iaa AaI^ViJ Jj 9 ^jlg_a* l£’ O^a ^aUaJ L-lL^aJJj C5^l AaIaJI -3 

_^)jujjjj CAStJL CAlSiCult tillj ^.IAj <o^)judJ AAjIaa AjajjoiJ CAjIS jl L5~^ CAISjuI s-Lnl 


Aija 


^JLill f — dVLu^V) ^ujaIa AiLx]) 
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II x jj! ^aJJ L—U^. GNS3 J A^.V (JjjuujJ ^aUaJ A^Ljal <UjL^a AiC- (Ju^a^J La] JllLa 

j 11 L>oa A-iIaxJI aA^J ^JLt^all %>99 


(JSJ jl (JjxjuL ^aUaJ (IDLE PC) J *Loj 3 JaJuJoJ L . ^ ) ^lILl-oII LS^ 0 L)^ 

(hyper visions) (ISO) £ (Edit) <jd' ‘-Aa A? ABj -d <d-A uwij ?J ii jl**. 
.(auto calculation) Ap* dhl^&] ‘-HjAdl (IOS) J^d' <d-A J&. jin ^ 


ja (GNS3) J us* ls* (simulator) ja (Packet Tracer) J J <>aiA jti TjjA j 

(GNS3) J *1 jJ jAj (Dynamips) dM l£A jj±*g11j (Emulator) 

jAA' el£l^d (IOS) J (»Uaj jy^ (Emulator) gA^d' 

.(dynamips) JW <=^G d^j^jll igAjJI ja (GNS3) J u' 


jj^giLdl ( GNS3 ) J'j adAAJ 1^?. s-luAg* (Packet Tracer) J <j^ d^Lk£ AAj 

.Jjajla^dlj 




^lolt f — LjVLu^jV) *LujAjA A-lLoJ) a\\ 
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<L * 











Type A 

- D+ D- + 



4 3 2 1 

Ground(Jittfe) Data+ Data- VBUS(&3i&g) 

MSKM & fisS 4.75V~5.25V(2.0) 

SIsEft 


Universal Serial" jL^uiJ USB 

a. aKII (j-aj fie <_JjoiLaiLa (Jalj '<»j ^gUll "Bus 

dlljLnll 4 1, Alalj Sljl Vj <gA LaS ' J «*' 

Sjo^-Vl CjI jjjoJI ^gij diULnil aMj Alla-ia. AjIsjj 
£- 1 jj| ‘ - llc-l Jc. a ^gA CjIaj 

tPS (Jja-a jJ isLla Ajjaij CliaJji j dL/Lu-a jlill 

USB Implementers) ^Jiia jL*1j 
USB jjjLj ^ Ja*j ^ (Forum 

Lgj3 dJjodj V 4 la i, ,i ^ 4 /'U.i/' ^gA j 


J' 


t(_$jj£]l AjVqill dll£jjill (j-a Aa^aJI 

l^gllallS allljlA^I SJ& USB J 


.1994 f le ^ :USB 0.7 


.1994 fle JijVl oj^ ^ :USB 0.8 


.1995 ^ jUn ^ :USB 0.9 
.1995 ^ cJ ^ Jllal ;USB 0.99 
.1995 ^ JjVI qjj* 52 M i&A :USB 1.0 


.1995 fie gjljll jjjl£ <t j a! jja. ;USB 1 .x 


.2000 fle :USB 2.0 

.2008 fie :USB 3.0 

.2013 fie ;USB 3.1 



54321 

n 54321 n 

4 

3 2 

1 

1^" •* ^ ~^~j 

f 4-H-fl-fr^ 1 


Type A 


Mini-A 

Micro-A 


1 2 







54321 

n.S«2 I.b 


4 3 



C j 


TypeB 


Mini-B 

Micro-B 


j 4 4 -c»^)juj 1 g m 

l_jSI jj <La (jc. 

.IgjS £-L^a Sjdill *»** it j\ Wn* 


^j^aJI 4ilJje .f 
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.Low SPEED -1 LS ^ Jllsu ^4^ 1.5 &:USB 1.0 

.FULL SPEED J >-Sil FS ^ ci 1 ^ ^ 4-M** 12 ^ J* :USB 1.x 
.HIGH SPEED J jl^l HS ^ ^4"* 480 ^:USB 2.0 

.SUPER SPEED J jl^l SS ^ ^ 5 ^j-y J\> :USB 3.0 

.SUPER SPEED+ -S jl^l SS+ ^ 4 !^ 10 ^j-y jL :USB 3.1 


! jlgJLII ^■■■■^ ■ USB Jl idLm plqjl ' 


;C1jI< jij ^jCr Aj ^^Ajj 3 I 3 H USB J daljlAk^V 



lAlj^a3l C 1 ±jIS 4 nlaj <jlSj 4 j 1 ^jl,'Uj USB 1.0 ^ -1 

.1996 3 !^ c 5 ^j 12 

.2000 4 cijjljli.La 480 j t JjjujVI ajI 31 ju-al j USB 2.0 ^^ -2 

tdijU>j> 5 J ^-1 ^J] ajI 3 I,^j USB 3.0 ^^ -3 

.2008 

I isLLa -4 

(2puuJ ^lc» jjl£ <Jl jA J *1^.1J £^JUdJ M\*\ <jjSj ^ 6^lc- (jl£>^A 

iSleep ^3 jl (J^uu Vj ( 3 Ix-a 3 IS (jlj ^IaII IIa 3 C* Aalja^alt 




f — ljVI^jVI ^LujAjA (jk M*a\\ j^a^aJI 






















LaS ^puuL USB 3.x j USB 2.x <jl 

L_fl^)XJj tSleep jl ^ jl jl^aJt jl£ ^.I^juj A^ilk>all ^ic. 6 

.Sleep and Charge J Always power on ^4i ^ 


Type A 
Female 


Type A 
Male 


Type B 
Male 


Type A 
Female 


Type A 
Male 


C 

« 


l 








Type Mini-A 

Male 


Type A 
Male 


Type A Type A 

Female Female 


Type B 
Female 



ejj3 .lLa ' iQ-^O-a u3 ^lill j A l_uS a]' jl L^_La aJ j .all $. I jj-o Liiujl jjj ^ill A jl ■ .all jijH (jl 

^liJI j ‘4 Vail ji L^-La o.lJ.Ia-11 jj jaiaSJI o ^Ijji Ail£ (Jij jjl (Ja. ^k A^.jJj . ALjia 
^ A .'*'11 j! 4 ^ ' -v jj| j'i .*"'11 ~1 lab A-k^aLaJl ^.I^jjoi LiiljLij Jai^j (jj^aj ,^A I j jjf I 

1/Lba UjjjojU. ( b ^ £ ’ (_£l j)J La.bc. ‘ - 'J ^ j t^cJI CllLa jlata (j«a Lb (jlaeba jALa (_]££ 

(jl ^aixj UKj .Hard disk S->L*all (j^ajill ^ lL»o^ ^JJ Lgjjj t Ajl CblbUmd dll sIm jJ-llS ^JatLa 


(^jfaJl Ailajfr .f 


f — ljVI^jVI *LujAIA (jk m\a\\ 
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^A] ApLa. Ia^A ^jj ^ju Lajj jl^pLujU jjL jj Upj3 

aAAs JjjISj SaaI a c_slAa ^jjjj^aj <ja jjAii ^JaLa (jt£ !}La dit Jiiia i <c»^judll AiLdaVL 

AS ^SA SAaII ^jjdiljj jjAiill ^JaSA ^aa (jVI U^ . djuLiLpiA 0 ^^AJ 3 (J^ La Ada.LuiA ^Ajj 

JS JaiaJlj ^jj jVAl Sjjj£ A_a.LaiA ^-LlaJ L-1 Willi Ia^A t jj£l jl dljUpjA 300 Jj 4 A^.Loia Jj^aJ 
djlS^)juAl <ja AjAiAI 1 g an u^tmj ^ajAij 4-aAla^A ^LpakUj ^I^jLj AjL^all <^al^)iSVt ^I^jI ^jLj . 

j Toshiba j Seagate j Maxtor ^LLAI ^ jlAplI IAa ^ <^^1*1 1 

sjkuAAll gJb dAS^AAI ^^Ijj <j£ 1 ^j^VI dA£^AAI ^ja jjjill jjjill western digital 

SAiAp 4_iA3u dj^Ja 2008 A-Luj ^9 .HDD JL ^ajaj A ddlS ^lill Jp a\1 IA& 

^ja Ajjjj jj£| Ai9j 4jj9j AjuI j CAIjjaa ^ja IgA Lol A-Sja^a\ 1 S^-pVI j <*—&l ^Al ^AaJjujJ La SjIc. 

.SSD JL <&A\ cAa ^Ajdjj S^-pVI JJ 


:HDD Jl 


^ o 3 j 5 j* j^' '^j Hard Disk Drive jl^ii.1 ^ HDD J 

^1 jj) L ^ dllLiLiJl S$A j5j L-lip] a jjXx^a a^>j]j JjAi (j-ajiS <ja (JjSAj 

_S Jal ^LpaJ ApjJ dll AS .TB dj lAjI^jjj 3 ^A] Jji*aJ AS Aj^LaaIIj Ajt-L^aAll ClllS^jaAlj ^)^a^)Sll IA& 
a ^Lpa.L ^j-al yt$\ (jA ^j^ll IAa <ja ApljJJ <jlS ^LuAl .CllAj lpjp 500 J 160 J 80 

IAa dlSAS .A-iiSllIj Up jl <xa jjAajj j^*\\ j j Wn LolSj _ d ijl A pap ]_0 c^Aj 1 -S lAp 

A£»^)juj ^j^aslS RPM 7200 ax»^)juAI diL^aj c^n^k /d^uS ^ c, ^) jud ^ dLujj^ ^jt^AI ^ja 
^l^L^ 6a^j ^j Revolutions Per Minute ^A£l jL^ikl ^ tji±St\ j .jVl AaJ 

.red hat ^jAa <ja UjISIjI djULAI Jij 




^lA) f JpJl — CjVL-^jV) Ajui^jJb (jk m\a\\ 
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f J^l\ — .; I m\a\\ j^H3la1\ 
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Solid state drive -J jL^uiJ ^ SSD J 

^Ac* j3 j2i V IgJi HDD (JC- IfcjJ-aJ La J L-Ll^. AjIIaj 

A-1Jjj 3£JI ^Ja3 ^lc« A-uidll (^jlVi LijI j _ ^)j|^ ^ lar xn ic> jl AjfLijlSj^a 

o^j^' u£ c3j^' oj£ ^ 1 A 5 .^-itjlull jjjio ^1 Flash JW 

Cl)L^.LaiA^ aLk ^Lj L_jljC- SSD L—Ll^. (^ja 

A qL-v ^ 



Circuit Board/PCB 

NAND Flash - 

SATA Controller 
SATA Connector 




• Platter 
Actuator 
Spindle 
Actuator Arm 
SATA Connector 





















SSD Jig HDD Jl jjj eiijAII 


jiaau ,ld^ diLaj . Idi. j^S HDD j SSD <j^lj§l j^ jl (jAuiSlI j^j (jjjill 

; jjj^jall ilSi djl jjaaII joiaj Ldkl jla 4 j I 



HDD SSD 


:OSj* 


jjj j^S j] JLLoJI J-ifjaj <^1x3 HDD ^y £y o-^lj^L ^ld> c-ikl jjjj LdL SSD o-^lj§l 
^ ju^l SjLJ 5 £-aJj JlaJl <*-ulaj 13 a j .^Ijc. 230 J) ^ HDD J j]-9 SSD 70 J 
^3 j-^ajill ^J^-J £-^lj LdaJ) J£Jlj L—llkll ^jaLoIVI j-a Allc.1 U^a ^aJJ La Ljlc. HDD J l^-La 

_ Aj\ xtjdll j>i $.Uaiu djUax-a Adiia. A_iJ jji£Jl 4-^.j] ^Ic* (_£ j*^J (_£3II SSD J^Sc. _ (JkUl 

;4iUaII 


HDD jV SSD j* iy^j$ ^ IaLjIS La 131 S j;u£ <5Ua dllgiLud HDD j-^l j^l 
.SSD .SjjjS ^.C. jjudll 6^-J jjdi C-iL^all j^ajlll jjarjj£l A^Ua ^Jl 

:jiiii j*i 

Jl JlaJl A * nlaJj SSD J J HDD J jjj djULul! JSj a^ jjuj j^SJl jjall Ja^jL jl ^-JaluG 

.HDD c> £>J SSD 

;f Luaij^aJl 

djflLuj) LoS dljajg C5 £jjIS-L a jj^aiC. jl Jjl^j V I^jV LtL $.Ldajda d^.jJ V SSD (Jl ^ 

£-a ^3a. I^C«L<uuj ^-llaJjuoJ ULaJ $.LdajjJa]l j-a J-Jall jdj^aJ HDD Jl j^lj§» LollJ 4 jS311 

. jlg-aJl jc- dl^LtlLl 






^jLlil f jaJl — djVLu^jVl *LuudlA diLoJl 
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:J>yi 

jli .IjIJjaVI V HDD . JIjjaVI SSD lB ^_y Cy* (j-^IjSbU 

.^^>a.l aIixjujj S^lc-L ^ajil ^lla J)lg.>B ."uVn^ HDD ^4* 

; SjljaJl 


&3A (J^Vn 33 <LajlL<a ^pSVI HDD (J^ Sjl jail <LajlLa ^)^al^)5VI (j^ (J4C-^B ^-llaJjuij 

70 c3j^ *j' ^*j^Vl 

; J^xll As» jjua 

4 » A^^juoB i^jj^ Cy*J L " ^ Ql ^ j)-*B Ly^} (j4J^JuAa U^ (J^*JI ^3 (Jj^)iB laa^lj ^jl ^ i Winn 

^llLa (Jj* CUlB UaJ ^jjdiljj ^)Jj4JbaS jl^a JS ^3 CIaAaB C-iL^aB (^j^a^jiiB ^3 Ja33 (jlallaJ 

.Ljjij 20 jjl-a^V ci3j ^Jljjuo SSD ^ ^J^UB <jl >wu^ .7 jj^j 

<L5^ cs4' s'- I^jjuj 6<JjVI jlg.>B dslL^j-a (^jjdiijj HDD Cy* s l) - ^^ (_^3ll ^>aVI j }\^>B 

.HDD di 13a SSD ^ (_£3B ^ > B LaB33 jl^B jpicB ^ ^-uiB 

; LjULnij JSj As* jam 


l aLq li3ai til JHaB <^1*3 .HDD JW ^ ^] 1^ ciBjLnB l& SSD 
(ji liA ^-iLajjjuas SSD Cy * c . C5^) (jivliB (3^ 3 j^jj 20 

^^judljV tilliSj .Jjjla <*—£J (JJ-XJjgij 33 ^iB HDD .(3^133 5 (J-a (jsl ^>*sB c>3A <JIjj 

_ jt^aB ClAij^a 

:^!j3! ciuiu 

ci3Li (jjjl^aj Mac ^B-aB ^Uaj Adobe c >> uffi ^^ u^ ^ 

^)^a^)3 L - AxlA\ SSD C^l ]aljuj| Clll^. a C - iL^aB ^ia^SB LS^ -1^33 Cl A aSj^ j B ^^lB 

13 M HDD 


cAvicr ^jlS j\ !)1!1a3 HDD Cy* 13a. A^^yjn ^lis SSD J ^jW*utn 

^HaB 4^>^yji ^jl3 mp3 ^j3j 3 ^JalL<aj ^^k-saS ClB3la aB^ 0^1^)411 3j3jlB 4j c. *q^ 

_ ClAs^j^a^a ^-ic» I 3 LCac. I ^joUJ V ^lla. 13 A ^ . Ajlj^)juj 13 a. 




f JaJl — CjVI^jV) ^ujAjA 
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:SSD jsijii uijiu 



Jjia A^aLall ^3 ^j^\j^\ (jj& I^A CIjI^Iaa L>^ ~1 

_ (Ja'nMI 

,6 jjjS AiUa cil!^g*n J ^*l£* -2 
_^^ial A^-^)juj ^llLa A-ilc- ^a S^uS A^>^yji -3 

. A ifLjjliLLQ (^\ a-4 


a (J^xJl XlC* p-Lja^jJal) j 0J^uJal( L_)LlC< ~5 


_ jIjjaVIj SjI -6 


:SSD jaljjil uqj£ 



.<>£11 ^ SSD (^^xjudll c-jjjjlSI ^a -]_ 

500 jj^hjV SSD (J^ 4^Luba ^*^1 <jl ^1 Saj.wx> a^LoiaII AaLuiaVl-j -2 


:HDD jsijjii 



i( Jjial y&* JI 2 J HDD J “1 

„ (J*Vi\l SjS -2 

.SSD l>^ u^ 1 ^-3 


<5^11 i jjjill cj^Jp^' ^LaLd .SCSI j SATA j IDE o-^jSt Ly^l ^IjjSM -5 

. 3072 3 J) J 

JjtlLa ^a 4_Loj -0 
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i ^J ; ijUdll 4 J ^NUjj| lA\\<, _g 


:HDD jsljiii eiqie 



;1^1ij ej jjc. HDD ej jjc. SSD <j-al^ 

.SjjjS AiUa -]_ 

J ^2 ^r j'N 44 j^jS jxa 4^^^. -2 

i L_J^jujL^J| AxlsJj ^Jt ,42 L AA ^a4C- -3 


,4-lJuS^iH (^al^)2l ^2 4j^aLk -4 


:SSDH JJS^JI pqxll 



.Solid State Hybrid Drive J Ju^^\ -1 

.4 11 (^ya\jj2^\ ^<uujJj ^jjkjLudll j -2 

_4jjjx>a 4 jIj£ j £$.1^)2 Ac>^yji -4 


_ C IiujLLq U ^)Xjuj - 3 
i djL<a4j^a]| V ~6 


_ l_A^aC- (J^ia -7 


4 -x. 


<_31 jj^al j, 


V-8 




f — ljVI^jV) ^ujAjA .I1L4]) jddVivati 
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U^a j { jp. c 'ciuS qI .tililc' aaLu ^jjc-(Jaj jLilkVI A 

Lig-a Jjjidil a^LoiaII <jc. cl lad ciu£ <j] 5JL^ ^a Lai .SSD J i) 

Ica AC^lLa Alils aH^Loia cJjVI ^^ill (jV HDD J Cy* (JjCnal 



a£jJJI j3jj j jjjaa]l Jajluij Jjk j 2 jj ^j]l cjI£jJJI western digital ^ 

; (^^>-^1 CClllL^aJ 5 





f — CCVLu^jV) *LujAjA .I1L4]) j^/Viva^t 
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4j ^ic-Vl till^S jAj ^j-alJiVl (JJJ U^l ^ic-Vl jA -1 

_ (J ]* dill loll JiS 

AiaJI $JiVl cail V cliajll ^)jdij jjjujVI ^jl$il AiKl ^ J cijjijl I il I -2 

ujV I jk jj 11 iSllillj JixjoliII 4 a t > ' 


^Jc- Jjj^x^Jl .Lia cjc.jj j <LLudll j§Vl iUi tiliid cinS <j] ; j^uaiSh -3 

till ^a jJjuj ^ill j^^Sf I JjlgJl tit^llLal tii&aJj 6JAJ|S £-llf* ^iil ^C.1.} ^la 4 jabCat 4^du> 

.AiLUll (^j-^al^aVLj 4jjlia Jal jIxjuAjj ^jj jVill S^jjS dil^Lui* 

tilLcj cinS <j] ^/iij j cSjjjS A-mJj Jb ^1 j j j^kjll j^U jA ; -4 

L_Ludj| a*j j^a SJ^VI (j-a cja*JI l^a tiljLljj djULnl jal J jju1 cjjj jl 4j,a.w 

4 c. Luo 24 ^ A_ijl£^il ^11 AiLcaVl-j 4 Jlc. 4 j 11 Sj Sj ja 4 c. j juj jajj j^-a NAS ^ b* 

_L ^ jJ (JjAj 

Ja*Jj 4 ^Uakj| jjJ Ic^. Aljjla Cl)l jlal JajlII ^ 4 jl 4^1 q v d J^ ^aI j-aj ^;c'" JjL^J) -5 

ciildW^VI j^a Jli ^ullj All frame 4 jV^j 1 Jaxjj 4Jlc. Sjlj^ 4-^-jc cii^j Lcaji 
^.VVum Jt DVR/NVR Jj> dill jl g J J JjCaal jL<uCal ^I^VuAj SAjuIj jjdill SjjSdill 

. 4 jal jJI Cl)l j 4 -aS 

!!!HDD c> s^a &**■ l* 4 a 



(ji SiLjaVlj .(-jjjc-j CjI jaaa SSD j HDD c>4tj^ <j^ ^ 

I^jjjujI IaacIxj di^jj^al dASjjtil! (j^ju ^c.j jj^ lall jni 1 ^qjjU ^a dill jLc SSD 4 j^ 

^■|^),4l ^aJJ L- l\x^a 4aldaV _)jie.x^all NetbOOk ^ d^ajj 

til Jj tilLi til 4 Qj*v. \W 4 l I ^ JQ a jjI 4 alS ^Jc. l^LLodj Jj) 4 SjJuJ dull LaS ^di^Jl 4 jVq ^1 6 AA 

.Macbook air j£ 




^lull f JaJ) — CjVI^jV) ^ujiiA a\\ 
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aJc. o-Uil Jl h^jjLi ja*^ jl ’’open source" £■ 


ilSaj^ 




_ AjV ASjLujJ^ 


^laI^aII ^.LudjV A-ilxx A-l^^La J^xJ cllLa^jJt ^)J^JaJ ^llc. ^Lluj ^3 ^Uaj^a^ll I^A LuoJ JliLlj 
"thg M ^jujI t g j\c> (jllaJ L<u3 ^jIaaIIj (J^ ^jdll ^ jjixiSl (j^uJaJJj 4 A.1J jjujL^JI 

*Ula^VI J j djlaalall j jAj^xaII j!aLa £JjL1a]| lg_i3 Laj ’’open SOUTCe W3y 

.AjStLuolt j ^ <kj-all jJjJadll j AdJjlxdll a£ jLai^l J ^pJl JijJl [5 ^Liaj 



‘(source code) aj^Ljuj ij ^jLoij^U c^lli ^a 

,S^Jjudlall ClAl^liWVI C—LujUj La J}3j 44 n Xjg^Jj Adlc* Jj^LaII AjjISJ j 

^ill ^LiuV AiiSj jj^ll ajjAj^^II SjiAjill jl :Source code Jl 

^gj^aJ iLa^ljj tAjilaJl ^3 (J^lXJ I^jV ^)Jujl-A^ JfLudJ ^1 j£VI Ajj^) ^jWlun V tlVnc.) ^aLal Ijb I >J 




^tdJt f — ljVI^jV) A^uuAjA m\a\\ j*ol&a1\ 
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closed source (Jli-a '4' u^j) Cf sjc-^Ij 1$j*Ijs jj jl 

.(liUjl IjJlIjI 'g j-s. aj-ba jV tljjl^j IgJJjj 0-^4 


!!?uijaUI plqjUlq jajsAll pqjAn sanlijjJI jjj ujiJI Ln 



(JJjill jl ^jouuj^aII (_£Cl jl jj]a^ll (j^aauudll (_£Cl I jjj^aa^ (_£ jCj^^aII HCj£ (jjfL Cl)t j'N^jijl (j^>» \ 
Cl A la. ^ ^ jill ICA $ C j£Jl c^llc ^ A^HoaH a jja-LuJl j)jfLHaJj 4 » u ^ (J?'^ 

closed u t&JI jHij tilledj mx> ciAjIjS JjS <j^ a£jH* ^1) a£jLiaSI jt ’’proprietary" 

.lg v ilc. ^jUaVI SjcSlI ^cxJ aJVc ^ t j^'l 4lix>a ’’source 

jlCij ^£Jj 1^-^judJj 1 g IjCxJj cl J^VI as-l j5 Z> Sjcill djLa^ajJl till! C-jHu^al Ja£2 

JajjCl ^Ic* 4-^1 J^ll ^ .ajlj ^ JLLujIja. ^Ic. CjH a^jill cdlj ^1 CalLujI (j^a (jjjClxJl (jj^CalLuiAll 

AjsUjVI ^ISj S^.1 j 2 /jj^.vv*uii^ll ^Jax^ (JaL^jj ^ 2 ! jll ^jSJj gill ^c^UjuoaSI <jalij|^ AjaliSVI 

^j <4JjkJI s*l jS ^ ^liaj uj^Jd V ... ,Next, Next u j^*^j j 

.<Ul$J| jj-aVI (j-axJ LglAjJj^ U^* J s-ljia.1 

J ciil^jJI ^Ic- aJHVI Adobe Photoshop j Microsoft Office y 

_ jCj^ia]| 4 q\» ^ 


^acI j£l Ijix^ djUa^jJI dca IjxjL^a ^tj J£Jui c open source ^Hi 

(j-a £_iAaJI (jfLCii2 italic ^Jl HJ jjjHliSI <Lc«^judi (jlxjj L-jLjujjV j) 4j2jia.l c-jHujV HI ^j^xll 4 _^.IHa 
I gJ-jCxJj Igj L-lC-jlllll j (jjja.^1 I.^jLHj IfrauuCj 1 £ \a ^alxllll j clj£VI ^jiajOj Ss-IjS 

GIMP ^)J»^^I ^jCj^axill 4 _^.jjH d)Lia^jJl 4_SHV I (J^J 4 H jj jJaj ^2 4 ^jLolaII j 

.Lib re Office c^f^' 2 ^^ j^' j 

c q\*iVi l^-Jl Vj 4 (j^j^sl jjII Jajjjul (J-^xj jCj^a^ll 4 _^.jjH C!jIj^xijjII ^.lji^.1 L5^-3 

.A£jHJI CljLia^jJl ^2 4jBl 2 jV I Ja j JJUJ HHj 

a!C aCLuj) ^aHuuoVI ^^ L^_i2 ^jlajj <^^1 4_^.j!1L<iSI jCL^aAll ^2 ^j^j^sl j!l]| Jajjjuo ^Ixj 

^C^Jjuo^ ^c-Lqj jCj^a^ll *H.jdH ^-aI jJI ^jJaxj (J^juoJj 6 0^1 jJl (JjCxjj ^xjjjJj AjujI jCj 

CaC ^j^a^jll (jCaxJ italic A_i2 IjJC-j ^jiajC. d)Lia^<ijJl c^lL JHxILujV (j^VI j=Ji 

4Cli jCj^axill ^j!lH Cj£Jl (j^aauuo ^1 ^jl ^IxJ ICAj ^(’’copyleft") ^-H^VI j tillHb 

tilled j 6 4-ailal (^cJl ^H-JjJl 4 -IjH. ^Jl (JCx^ill ^jCj^aAll Cj£Jl tilli ^j!iLlaLj ^jii (jl ^ ar j Ij 

aJCx-aII AjjCj^aAll clj^VI "LSjLuIa CiC. ^JjHlill J^lxllll ^aCC- (J-aJJ (j-aJ^ljlill (jiaxi2 

cilL jjAAjCaJj (j^aH. CoV I (jjj j)jlxllll j (JcLlill 4 iL&C. jH*J 4 ^ jcHlI jCHa-^ll (j^ad^l JJ (jl i j)J j^V I 

,^l£cllj C^ljl^ll jJjJaJj 4_i^.llljyi ScIjjI 4j^aHJl ^ xjjHH cl j^VI 




^HS) f y±l\ — cjVHajVI 4^oi cJa AiHJl a\\ 
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.tilli 3j>^3f* l^jt£ s-I^juj 4^jjU1I ^ja*J qA-IAa .V 


^Uaj \^jA Loj jAa^a!! A_^jjLq djLliij ^ic. ClljjJjVI ^-ljl( 3^ s-tliJ Ij-at§ 3jC.jlk^]| (JjIj! 

AjJi ciijjljyi ^^jjujj ^aIc. (j-aaui 3! 3^ ^j^lj s-yjll ^t^-j Linux 

.CLuj^jV I JjlaJ Ujj^a l jlluj cIajIS I^jV tA^ j^Ia^aI] ^^aoIIj 

(Jxjujj ^aLu^I^aII 0aI^)J ^)iC. £a c£3aj^)J I^j 4L_L)^ll ^jL^aJJ IaA^C. 

caLuSiII 3 a ac,ja^a L 5 _k. aaj*j ^.Uj^VI 6 aa (JS ^MultiPlayer saUJ) c—ixii 3 t^giiAj^All 

> A^JjuoH 3.iC* (JaLjuJI AAaC. 3* ^Aa^a!! A^>3^^ AlA J? 

AjL^juJ ^glc- ^jIaIaJ J 3AH (>aU. juoV 1 A-JUaullj i A AjL^. Juall AJjuj^J tc- ^3 AjIa ^aVI 

AIIaSj (AjIaxJI gAA CjI ^ 4 ^Axa^aII t* j^Lq CALuaJI l> -^^4' ^Ua jli <”cloud“ 

ownCloud and Nextcloud U ja^4I ^UuJI jjjaall cjU^. ajc. <41Ua 

.Google Drive j Dropbox <41 Ua 4£jLa4l ^4 jJl 4 -louJIjj 

jjJp^II ciAaa^ 3^ 31^^ l ^-ilc» aaIxj ^aa^aII a^. 3 *^ ^ Aj^oIa ajIHaj Open Stack Aj^oIa a*jj 



;uiLmiSH c> JJxi 


i^aj L-U^J 0a!^)j]Ij 3a Aj3a]| J^an IgA^lxAaSJ ^Ull 3 ^ I* 14 ^3 ^ -1 

tlAaJ 3j4AtxJl 3jAA^laiAll tlgl* -L^JLJ V <3^ 311*4 J ^jl-^.l-li^.1 ^AjujUlaI 1 g j\c> (JjA*jll 

a JS (^ya^)C* l ^ aI A^JjujI J 1_^_1a fi aIaLujVI ^ ISaJ 


^a! Aj^).^^a\ 1 S jiiAill AjV tJjAaSl 3^AJ4A I j^k u^j 3 * ^5^ ;<—IJj^jJt -2 

^Lajuj^ 3jj^V1 3-A ^JLaC .\ A£jL1aj (IjbAxJ ^laI^iII ^JjAas! ^JA 3 J^ 1 ^**U til ^AAC-LuaJ ^j^^_a^JI 

3jj^VI 3j3ALlj IaA1c.j 4^1jI^)1^a ^)JjiaJj iAAllIj ^jAaII djl^-sal 

a Ik^ll (^Ja3J ^g-3 p^3^]| <. ^ iK 1 ^g.lc» V^CrijudAl 




f — CjVL^jVI 4 -uiAI^ (jk m\a\\ 
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L. iujjj <LjJa ^afLaj V ^AaI djLi^Q^jjl ^jj£I l>° cs"^ £<*—sj^>*a j™ jAj '£)LaVt "3 

Jj3 (jA ^J^j^alill (CUaI Ajl^J^)a JaC. Axj ^jJall ^ A^^)juiJ Lg3^lc*V (_£Ajj3 ^^ajlII (_£Al a^p-Lugll ^tlijl 
Ajkjoull JpUal <Jj 3 clllJLk IIla ^jj jl Lk^. l_£jjI A3 ^.liu^aill tilli ^-^jAa (jj^ ^j-ufLalLalt 

■ ^jaC. (^ Al <LalxJl 

ijj^lall (_£Aa 1I ^Ic. Aa^a.]) ^J^LaaII ^Ax^aII (j^LCaSJ ^jjoLllI <ja \ jt^*UdVt -4 

^j\3 4A_^.^)^Jl g *W ^3 0a\j^JI lAA (^£* aLqj^VI (j-LaAiCL uaaIj ^j^sa i A_^Ha SjQjC all clL9^ IaA1x 3 
(jj*JIgLuaJ Jj 4 JlaJl ^!}lj^alj ^jJjHMl j ClnWill ^jC- ^Jj^aVt ^caIj^JI jC.jl'NXi C_a3jJ IaI Ij^jjIjj ^jl 

4 l -v \i ~ ^ \ -^. jjjj ^ l«ujj| 




!!? Lilms 


pqj j j J I jnrinll 


jjIjflJA 4 -jJLu^ 31 clLuni ^tAA AjjjIaJI jIjVIJ ,£jLui Uai t AA 

^jC- 4 qVl'N a A3J^)IaJ <j£Jj ^ a!^)J ^Ic. VI JaI IjjJalijJ (jl ^AJ A^.jJ3a 1I ^pt i^aII pjL^u^al 
^AjiiCl 0 aI^)JI C-jLau^a 1 ^a^Jj ^Aj^^a!) ^ jJ3a U’ ^ 9 *' L '^ Cl A1^. A^plt 

Hi A^A Cl A1^. J ^3 l?(dlA <ja L_fljS O^J £ * 11 AdC. 

0aU^)j]| ^Ic. CH 3 ^ (JA ^ ^ ^CC-Luoa Lg-J ^aJJ ^llll ^aC.Allj CIAaA^JI £.Ui] ^Ic. 

L_uS^)!lll ^3 SAoLaa £.Ui] A^^SAaII ^a^jud^)ll 4 HdLaA JlaJ 

B (dlc aC* A^ ^Ia^JjujVI_5 


-iJjudJ ^)Aj^a-<ill A^.Jjk^ CCUiJl C-jL^u^al l qjlnjJ ^j^ljCaSJ C_jLjJ ^<i AjAaJl ^jj ^3(^1 ^3 

Ijl^jJaj Hi£ (jAxW i^J^J 4^.1 ^‘l'sVI SAC-LoiaIIj ^C.a 1I ^3 ^j|^)L^<i 


loaqjiAll jalmaJI r" '?" uu | "* || »" jq^jJ upa 10 



A^.L^j Clbudl II?aIj£VI 5_jlllS ^jc. I Ac. ^)Aj^a-<ill ^j^LolaII ^3 A^aLoiaII Aj£aa1I ^A Ia 

(Jj^)iall ^ja AjAxJI (dlCA \\ 4 A^.jjSaII ^pH-soaII ^aI^a ^3 ^aLouI L^a^ja i^JJ^ (jV 

;cC 3 jIcIaj] j-SaJ! ca) jLikl) j 


|A_^.jjSa 1I ^)ALk-saAll ^aI^a ^3 ilcls l^jJaC. ^jl (CIjISaLj S^)CidC. tClllj 


^j^aJi AidA 


f j^]( — CjVH-^jV) ^ujAjA m \ a \\ 
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ifjjjlij -1 

<J£bib3l jl (bugs) lM j ciL^ju Lg j c^>c.i Ibc, I jjjlij ^»caj <ji 

SCoLuia C-iaJl (j-b ^j] Ag ^ j ^ jjuul ^jjjubll L_l^.Lk-£a (_)j^-alj!i]| (j-a j-ljJa Vj t A-l^>^ jjti 

■ &jjhu L-Uti^k ^.YVnuall IaI jj ^Ull 4_^.ji ^-3 (j£^ jjbxall 


;SJj^ blj-4 t—dL -2 

^gJL-llj Aj| (_£ JJ ^1 ^ jblj 0^bjJl ^Jl SCjC^ (J-^b^k AiljCal £■ jilalj tA_Lal C^UjujV I biiLl^L^. £■ jbl 

_(jjj^)U SCjb jj£j < b 9jjuj LgJl C_b£j S jj^dl aCA Aib-ial 

Jjlk) -3 

A^Vi'N^ll A-iJjjuoLaJl Sj£^.VI (J-a JJj£ pCc« ^lc« ^_a^l JJ jjjn-sj (JJJjbxdl (jl (j-a ^C^jll 

g.1 be.I jli tilbl tjnx^ (J^ JJ*Vl J^>» J billJA ibalS bu V I^A j)l V] ^ jib C-llilJ 
^a (jJC> jWbll ClASjLub CIiaALuj bdUal tAj l. l^w j^qj 1,4^ , jb j-aV 0-abjdlj ^j£Jl <Jja* l!^*-^’ 

.Aj^ jULbl jd ,^ js \\ clAI lua^HIIj cijLOb^yi (j^ j /^j j jSJI cbljlib.1 

;*LaMVu at Jjjlaj ^c-aUjjI] CjL^jj-ui j CjIILjjj i_u£l -4 

tdAjjjj!i]| Aj\H£ <jjjj] j£lj tClj£VI 5_jbS ^a A_Jlc» bjljCh ^jjLubll j^ajxa (j* jjj£JI ^bCL 
0-al jbl Cl A jjj jj] bjl£ (jj^J jl bljS^Lj c4 j aJ jj^aj 4 jjI jA ^ L*H Jila ^jlall J 

6j^> cJ" 2 *4^.j j J j^' t -y=H (documentation) 

IbjJjuo AbjuoVb A_aCV <» ? (jl lj bi£ tdlL^a^. (jj J^Lubll ^(J^ b-iajC- A^al^Vn J 

.(jJ^^Vnti^ll (Jji (j-d ^1 (Jjj^ajll C5^ (FAQ) 

j -5 

(j) j) A-1J^)3 l1I AjlIII Cl^ j (j-bsu 4 >^.jj Jjl^j blLtla AjjjbCVI AjlIII (jSb ClilS lil 

, jL^all (j^a (jjjJj Ajb^J 4 uj c>< ^bllS^J La£ ^IaCjjj AjlS 


;AjJjjJ| ^j| jiit J CjbblbJl ^ (jj^J^luj-ai) Ailujj UJ^I -6 

JaJ 6 AjCj^)JI ^ajljillj djb^ilbll (jj^k!iU ^c-dl ^Caj bljl£^b i (Jj^> (jj^kVI dCc-LoiA 

cijU^i jA\ ^/)>^> jA bjd Jlia j^-b) cWj ^ askubuntu C 5 ^> j^A\ 

^JXJ IcA (J^bublb tilcjjj (JJJ^-Vt Scc-Lud^ (jli tilli (JC. Ice- 6ti3j Utij^ 

,btn^ ^ ^ ibSLoua ^ j£l]| (jLa^ill ^ bbcjj 

tCjbilaJl (CjUijLVI cCj) jbujbt j ^ JpLuj -7 

/j^Vuiwxll L-^Cab Vj A-Jb^. V cAllij ^n'im 4^jJ ^-iAjL^aJ ^jj (jjii^j (j^ CjCjlII 

Aj^)^j (Jjjuo^j Cobb (jl bll£^J 4(UX) (j^C^lLaiAll Cljb^tibJ ^-9J L_Jju^all (j^l Ail ^ C^aJl 

_0^l^)bl bltb 4 ,^-v^\1 A-iljjj£JVI ^51 j>Jl jl (logos) Clsl jlxjuoll ^L<u^ab ^J^J ^^HjouCI 




f j^J) — CjVb^SV) ^ujAjA ^iLbl 
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gjjjjJt -8 

^)jujjj A y juall ^3 ^1 CIjLc. ^3 Ale* C1aj.1^JI 

Ajj^a^uudll l^)3J Labile- lAu^iA. t5\W j^l\ i4jc>1 A\y^\ JojLuj j\\ ^e* 

a \ L^lll L-S^juj ^ j^)ju!a1I 

:(Hardware) && -9 

jd3 Jj cil&aJ i *A *■ ^ *■ *\\ L_UjujI^^J| lie* U^J C5^] l ^ ^) 

J jlI^V 

■Sjui ja -io 

1^3 AJ-LoaJI 4 ^A^)jc*j l_jUj!L 1I jl ^.I^juj ^£judllj A ^jjj ^jl ciliifLj La£ 




f J^l — CjVI^jV) *LujAIA m \ a \\ 
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:Echo Sounder uineyi juui j 



^3 J^Lac-Vt 

4_Lq j t 

. JqVUll j Clijlilll 

S^kUll l” sy* (jj^J dul^lli 

Laij 0^~** }J Cj il^lalillj 




Clulj jjc- (JjSj (<JJilLill 

^ VI 




ciIIjlj pjj (pliill) plajuJI pqjq ealaeUl ofljfD 


43^)x>J i^aL^ajj (Jf^- (j^ SjliC- jAj 

■ ^jj>^L jj^all 1 g a^nuhjj Sjjxj^aJt djLudJjll <-Lul jAj " w <J^ <J A ^ (jiUA -2 

ECHO SOUNDER jSjVI ^j»j qu \^ a \ \ -3 

ultrasonic -j watt 600 J^jV' SjSj (KHZ—200KHZ50) 

^a^SlSl ^3 4-k-iaL^j A. A^ajJaC- 




f J^l — CjVL^jV) *LujAjA (jk M\a\\ 
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:Echo Sounder ji aji** 


s-IIiaII Aj^pall AjI^aaII J^iaaj -1 

.l$j| j^.1 jJ) jjjuj ^JUa -2 

$.Ijja1I ^3 aaII^aH J^Iac-VI 43^)*a] -3 

CjI jlull (JjAj3 “4 

Uj^vill jLJl 5_j^2kjJI cIjIjLaaII ^juj^j aj.i^j ~5 

,4 qfo'N a\1 

AjUiUall j 6 jUill J Aj^aall AjIa^LaaII ^3l ^a -6 




LacUl juLii jlhai 


lgj£ <JuoLuj (jj£j 4uh'l (J^1» JJ l^-llc. ClAjUJl (JjauoU d3^.j ^A J |^!}IjjujV1 6^.J - 

B S jaI^ (jlinll jg 

,l$Lijlj ClAjAjill J)g tg-iAj (JLujjVI 6^.J - 


j ‘TRANSDUCER c_i ^)*jj A mS*I aI Ij <Ljj^>a]| a AjAjill aILuA Jjud^JJ i^^jI^a - 

_ ^Lk-aJA ^jjSjj ^2^11 ^3 JJAJU JjfL 

.AMPLIFER 

■ j' o" 4 U jj ^ V DC12 DC 24V s*^j - 


jl A n^xull ^3 c_LujIja £3^a <^3 J)1 g ^ 11 c_uS^)j ^jj |<a\a A ]^^!>Ia 


4&lAjfr .f 


(jiijis f y±i\ — ljVi^jV) ^ujaia ^iLxii j^vaH 
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Ig .at A^ax^at AiOj Ja.Ajj L A. l^jj^alt Cl)L^.^a ^)ajl aAjuj^aII CIA^^aII 4q^<w\1 ^3 

.TRANSDUCER J) 4^ 4>t ^ 


A^ijj ajjLj^£]I ejUiVli ‘TRANSDUCER <J JJ ajjLj^£ 5ilL di l > >in J^ujj J^Lac-VI jl^a. 
^jIac.1 Jaujjj ‘TRANSDUCER Jl jj cjj* j> djLuol (Jj^jj I^JLujjI 

Jl 4Jajuol l^LJ ^aJJ^ 4 ^jj^JLJJ fi^Luo^Ll ^3 L_slA&VU CIjLaI s~i\ (Jp^ 

4-lajuj|jj ^)j£j djLajVI aA&j 64 _ijIj^)^£ SjLjjI ^Jj AjJjj^all SjLujVI Jja^j TRANSDUDER 

4juAjui]| ^3 j£o, c_J)Ia&! JS xx i (_£ jl (3^^5 cJt^ i ^ ^ ^jjl^jA 

AjJallll j 6^)Aju^a 1I l^jA j£.j 4jJijj^alt djla*(Jill dAia> AjjjuJ j ^}ajl &Ll$ ^alxllj 4(j^ixj| i3^)X^l 

1450 s- 5 ^ cij^j^all ic- ^>juj (jV ^kHz (250-200) u^-* SaIc, uj^ Jja 


Jt L_lSjJJj 4<liiudll i^^Ludl 4jJj^)jJa 4 Jjjjugll ^Ic. l g Jj£ JJ ^aJ ^Hl) CljlAx^llI J£j 6 CL)/ 

^£J ^aUJI (jCr 1 Ajar J ^1 Aj^p^jll A * l^qll ** k h'N Jajuoj jl i-dAiLa ^3 TRANSDUCER 

m A *\j^ ^ L — 1 il^-l jS ^-Ic^ Jj^aaJ C5 Mjj i^j^All j ^aUJI (j^i 4_LujLlll d)tc-liillj Cl)La.j^ll jgtjj V 





f JaJl — ljVI^jV) *Lu.iAjA AaL^I j^/VivaI! 
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IJUuuiUlq JLiujIII j^j eiliua 


[A-illlllI (3^ L - A juaa> ^-JaljudJ S^)Luj!)U J jSLujVI j 30 


X cr^ tejui =j £kJI ^3^ 


Ujli jjj£ (_3-aaJl (jl£ |jl 4_j| (jJiljill !^k __ 

jLacVI 5-SLa. i(j^kWA AiUa Cl)lij ^jjj£ 

^JJ li£j jsl AiUa - 


a q \ \k.x^i , cua 


Cl)l^jl]| ^ jj 3**-^ jIcIa i. .He. ^LlU 
*’ 1 k ^ ^j-o 3^ia Cl)li CljLa* j^q 




:False Echoes wijji daj=>ui 



^3 Jj> n>n\l JaJ^jui ^1C. jl OlLuj ^)JC. ^JaJ 3^^^ 3**-^ s-tCjl 

(j^liSI j ciAjIh 6ti3LuujVI 3111* ^-LuiaII V 30 ^31jjuj 3M j 

_^3 _ _ _ A n^Ol dllS^^a 4i^)C. 3 d ^)Cj^aJ dll jj^aV I 


iSj Alkali 




<^1 f y±l\ — CjVI^jV) ^CujAjA .I 1L4JI jddVivati 
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JA' c^lli I^jIj ^ AjjlA^^UL aII L_fl^)xj 

jlull (j-a 4_ll^ ^9 AAjIj JiaJ SjL<i] 4 _aC.^JI ^jULa!! (jl ^C.^)ll ^lc.j 

aJL^. ^9 I^Aa ^^IaII jAllI aJL^ ^^9 ^)d£l (j^Sj (J^-sa^a A llSJ) 4 ^ojULa]| ^jl Vj ^aLuiaII j ^^IaII 

jJia jouJal ix ^ (Jl^a ^JaJ ^^IaII ^)Lnll <11-^. ^9 AjI ^Jl tilli ^9 L-UjoiSI j _ ^aLaaII ^)Lnll 

Jj^sjaII Ale. ' <jj£j \J^ cJ^ > I ^A ^9 S^LjaA AjjLj^)^ Ajl9(^ Sj 9 AiljJ ^Je. 

(Jj^^aII ^9 ^Jj^aVI J-ill] (jjdSlxA J-il ^y^.j <Al^ (JC. ^ljlIjj _^-^.^)IAJI (Jj^jaII J^j^a Ale. Lg-La ^>jSI 
^jL^aII j^j!1a 1I jlAllI jli ^JtllUj i( ^-^.jLk]| ^Jajoill Ale. jlAllI jj^>a Ac. Lai Ulu ^S^aII Ale. 
4aj 9 AlA^!l9 A Ax all ^JakAp 4-^.Loia Aj£* LaA ^ ^Jajuall L_)^illj (Jjl-£3^a1I ^9 

V^n l ** i a!1 (Aj^LJ ji^ AjaJajiJ| e^Aliall ^j-uLj L_S^)*_i La ^jA ILAj (Jj^a^al] 4_ii^il <La jULail 

.-lijlall jlnJI jj| jJ l^al. 


J* ^9 ^)aj V ^)Lilll (jV Jj^3ja 1] A-ilx-all ^W^aII 4-^.Loia skin 6ff6Ct (J S^)ALla (_£AjJj 

.( ROt 1/A ) *LajLLa SaIj^ 4-UajjJJ LaA ^IiSaS! 4-^.Loia 


www.elec-plc.com 


Cross section of 
conductor 



Current concentrating 
near suaface 


No current flow Inside 
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Skin GffGCt aj^lla £iq 


; jxlxxll jlull ^ 

jla-xll Jix jxiuixll jldll (J-'-n.j ^ Lll *'t '^jgStl (_L-a jxll Ja.1 Jl ^-3 ■ <uL»t *'» -» jla_x Ldij ‘ "ua 

( xJdx ^)JC. djLdx jldll 4jl!iS jjSll jd t u<a\t jldll dlla. ^3 jSlj _4_lja. ldij (jLlI ^ ‘ "jL*! '* xll 

_ jj-ajxll 

:t_jjUia]| jUUi ^ 


i—ljldxJI jldll -LliiaJI 4_ajxll (Jakj jlxll jldll 4_ida3 jj jddxll jldll Lila. 4_il 
jdiallS jldll jdu -Lajlka ^ic. <_]xxj 4_lxl jJ dll jld t ** l\ dl i—ll> aJ Ixx ■ jL»l *'• -'ll (JLa-all Ldajl jdtd 

Jajoij ^_3 ■ jL»t '•» dl Jla-xll Ja jlaax 4_Lala_x jjSj dLij jjSIL/l jl <jl . (_JjS 1I Jajuij ^_3 AlislliS jx 

^ ‘ a^lal'» dl J' a. dl t _ Ida. j ji»‘i<all jldll -Ula. ^3 c .^Jajxll jx -dijill dl Li j jlSlL/ I jx jiiSi (Jjxajxll 
£L laixll dc. Lax Jaxda^ jlSI IjLdax ' ^ ^ dl3a-l dlia ((Jxajxll (Jaij ^3 dl jixll 

_<_Jjxa jxll ^L..i ^_aj^. ^J| jldll ^jjl Lax <_Jjxa jxll Ja_auj ^_3 jSxl La ^j^asl Ldoxll .A^aJl j^d_l3 
LalS d jlill _jl j LalS j m (_L-a jxll Ajtilxx jl .jjl ^llilll j 4 JLstill JjSII < xJaLa jdia. ^Jc. dll j (Jx*J j 
( xijjj Lade. (Ji^ajxJI ^lam diaii jjjSj $■ ja. LS* jLf^ (j-® f^C-VI frjaJI jxj dua. 4 jdlill ILa jl j 

-C5 lle djj ^Jl djjll 

a da. jjc. "dLa jx (_JilS aLLla L_lml jxll jx jjSi dll LI iA Ll J^^SlI A A ■ -aj xll "dLj)j jdLill Id (_Jilj 

_(Jjj-ajjll -Lille, 'dlxj (. Lj^Sll Jjj-ajLlI 



Cross-sectional area of a round 
conductor available for conducting 
DC current 

“DC resistance" 



Cross-sectional area of the same 
conductor available lor conducting 
low frequency AC 

"AC resistance" 



Cross-sectional area of the same 
conductor available lor conducting 
high frequency AC 

"AC resistance" 




f J^l\ — LjVI^jV) (jk M\a\\ 


266 









* *""*]"*" 11 eiUJsqAll 


^ylc. jLuJI ® j^Ua ^-A Aj^laJI o jaUoIIj jl skin effect J' 

_^Ac<^)£a^ A3 ^ d^L^-a^All jj^ 9 j £*' k1 L-UjuJI 1^1 j ^JLxJ) ^ aJt Ja^3 


(Jj^-a^All L—lls Cllli jSj Ja^Ja^> ^3 A.^A.*uim\l ^aIVI Cll^L^a^A j 

(Ja-£3^aH ^Ja3A Aja.LudA ^jAjJa l - iL^alt (Jj^-a^All ^JaiLa A^.Luia V j Aj^3jl! C - iL^all ^ja 
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□Ill JuQZLI O' 
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